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NOTICE

This report has been prepared for the U.S. Department of Defense (DOD)
by CH2M HILL and PEER Consultants, Inc., for the purpose of reducing
hazardous waste generation from DOD industrial processes. It is not an

endorsement of any product. The views expressed herein are those of the

contractor and do not necessarily reflect the official views of the
publishing agency or the Department of Defense.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Federal Government agencies and their contractors registered with the
Defense Technical Information Center should direct requests for
copies of this report to:

Defense Technical Information Center
Cameron Station
Alexandria, Virginia 22314

This report was prepared by CH2M HILL, Inc., Reston, Virginia,

and PEER Consultants, Inc., Rockville, Maryland, under

Contract Number DAC A87-84-C-0076, dated August 17, 1984,

. for the DOD Environmenta!l Leadership Project (DELP) and the

U.S. Army Corps of Engineers (COE). CH2M HILL was the prime
contractor. PEER was responsible for the preparation and
presentation of training workshops at the sites of the Projects of
Excellence. Dr. Richard Boubel was the Project Officer for DELP,
and Mr. Stan Lee was the COE Project Officer. Dr. Thomas E. Higgins
was Project Manager for CH2M HILL, and Dr. Brian P. J. Higgins was
Project Manager for PEER. Major contributions were made to this
project by Drew P. Desher, Randall Peterson, R. Benson Fergus,

J. Kendall Cable, Thomas R. Card, Brian R. Marshall, Daniel Bostrom,
and Reid Dennis, of CH2M HILL, and Mary Savage of PEER,
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HILL AIR FORCE BASE

“Home of the Fighting Falcon”

MILL AIR FOACE BASE
"Hame of the Fighting Falcon'
ThaF. 18 fhes hl%l\\lovw Jtahin support of the nssian ol the 388th
Tactical Fighter Wing st Hill AFB. Utah Pilots of the USAr am i
the mutti 1ole hghter in the desert arva west of the Great 5215 Lake
;ht' arctatt 1s manulacturod by General Dynamics of Fort Worth,
oxds
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THE FIGHTING FALCON

The 2881h Yactical Fighter Wing Thes the General Dynamics £.18,
the Ait Forca's newost multi-tole combat fightet The F. 1818 »
unqale engine. hgm weight, hnar\ petiormance dirciaft powetsd by
8 25.000 pound thrustclass Preit & Whitnay F-100 afterburning
turbo-fan engine The air-craft has the capabihly to fly at twice the
speed of sound (spaed of sound is 720 MPH &1 sea level)

The Wotld-Wide F-16 Program 1» monnwd by the Ogden Arr
Logistic Center at Hul Air Force Bare. Uta
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PROJECT OF EXCELLENCE
PLASTIC MEDIA PAINT STRIPPING

OGDEN AIR LOGISTICS CENTER
HILL AIR FORCE BASE, UTAH

IR ¢ RTRPRSRTRPLFAFN] i SR

.
Ve
»
..
]

PHASE 3 WORKSHOP:
INDUSTRIAL PROCESSES TO REDUCE GENERATION OF HAZARDOUS WASTE
AT DOD FACILITIES

Prepared for the
DEPARTMENT OF DEFENSE ENVIRONMENTAL LEADERSHIP PROJECT
WASHINGTON, DC
and
U.S. ARMY CORPS OF ENGINEERS
HUNTSVILLE, ALABAMA

£ Contract DAC AB7-84-C-0076

By
CHZ2M HILL
RESTON, VIRGINIA
and
PEER CONSULTANTS, INC.
ROCKVILLE, MARYLAND
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
: HILL AIR FORCE BASE AUGUST 13-14, 1985
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industries does not constitute an endorsement by the U.S. Department of
Defense. Names and addresses are provided only as a convenience for readers
of these workshop materials.
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE AUGUST 13-14, 1985

AGENDA

3.
)
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Tuesday, August 13, 1985

Location: VIP Area Conference Room, Building 225 (Main Hanger), Hil1 AFB

8:15 AM  MWelcome: BG Harold N. Campbell, Vice Commander, Ogden Air Logistics
Center

8:30 AM  Introduction
Moderator: Brian Higgins, PEER Consultants

Participants introduce themselves - name, organization, and
responsibilities

9:00 AM Projects of Excellence Background and Purpose

Speakers: Richard Boubel, Defense Environmental Leadership
Project

Thomas Higgins, CH2M HILL
Coffee Break
10:00 AM Paint Stripping Project Description
Speaker: Bob Roberts, Project Developer

Videotape: Plastic Blasting Versus Chemical Paint Removal (U.S. Air
Force, 1984, 8 minutes)

11:15 AM Occupational Safety and Health Concerns
Speaker; LTC M.G. Moody, Staff Bioenvironmental Engineer, Hi11 AFB

11:30 AM Corrosion and Metallurgical Considerations

ERCRt N
s
R et R

Speaker: Allen Budge, Corrosion Control Chemist, Hi11 AFB
12:00 PM Lunch Break
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1:15 PM  Videotape: Plastic B1est1ng Versus Chemical Paint Removal (U.S.
Technolngy Corp., 1985, 15 minutes)
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE AUGUST 13-14, 1985

AGENDA (Cont inued)

r’l"f.-'l’.l“o.-

Tuesday, Auqust 13, 1985 (Continued)

1:30 PM  Tour and Demonstration of Paint Stripping Facilities

Hanger 236, Clemco Blast Equipment and Glove Box
Building 220, Chemical Paint Stripping

Building 223, F-4 Blast Booth

Solvent and Waste Solvent Storage Area

Building 220, Breathing Air Filters

LA P

n 4:30 PM  Adjourn for the Day
'«s Wednesday, August 14, 1985

Location: VIP Area Conference Room, Building 225
8:30 AM  Report of Hands-on Demonstration
i‘ Speakers: B111 Cain, Chemical Engineer, Oklahoma City ALC

Vicki Singleton, Maierials Engineer, Air Forace Storage
and Disposition Center, Davis-Monthan AFB

8:45 AM  Project Requirements and Implementation

!! Speaker: Bob Roberts, Project Developer
Coffee Break

9:45 AM  Project Overview and Production Benefits

F& Speaker: Brian Higgins, PEER Consultants
31 Discussion: A11 Participants
Eﬁ 10:45 AM Impacts on the Industrial Wastewater Treatment Plant

Speaker: Allan Dalpias, Environmental Coordinator, Base Civil
Engineering, Hill AFB

ot
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE AUGUST 13-14, 1985

AGENDA (Continued)

Wednesday, August 14, 1985 (Continued)
11:15 AM PRAM Program

Speaker: Ken Vincent, PRAM Program Officer, Air Logistics Command,
Wright-Patterson AFB

11:45 AM Occupational Safety and Health Progress in Aircraft Paint Stripping
Speaker: Samuel Vigil, Industrial Hygienist, Hi11 AFB
12:30 PM Lunch Break
1:15 PM  Videotape: Centralized Vehicle Wash Racks and Scheduled
Maintenance Facilities (U.S. Army Construction Engineering
Research Laboratory, 1984, 15 minutes)
1:30 PM  Project Funding and Future Directions
Speaker: Richard Boubel, DELP
2:00 PM Hands-on Demonstration of Plastic Media Paint Stripping

Schmidt Blast Machine and Vacuum Nozzle
Paint Removal from Carbon Graphite

3:00 PM  Tour of Metallurgical and Non-Destructive Testing Laboratory
Plastic Blasting Test Specimens
Surface Penetrant Testing
Eddy Current Tosting

4:30 PM  Workshop Adjourned
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE AUGUST 13-14, 1985

WORKSHOP RESPONSE SURVEY (tear out)

Rt
’I:A. 2,3,

Iy

Why did you come to the workshop - what did you hope to learn?

LT S
E ae

Which parts of the program were of most interest to you?

b

[
I

[
' -
]

[
'-

P
b
b B

What additional topirs should have been covered?

What problems do you foresee in developing the capability for plastic media
paint stripping at your installation?

IR IR
- P AR TN

Are there other process modifications with the potential to improve
productivity and/or reduce waste generation which you hope to see
implemented?

What methods of information/technology transfer do you think would have
the greatest chance for success in helping to spread process improvements
and new technologies?

Other Comments (Continue on Back)

Please Return to:

Name Brian Higgins
Organization PEER Consultants, Inc.
1160 Rockville Pk, Suite 292
Phone Rockville, MD 20852
v
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE August 13-14, 1985

PARTICIPANTS

Richard W. Boubel, PhD, PE, Project Officer
00D Environmental Leadership Project

1717 H Street, NW, Room 202

Washington, DC 20006

Phone: (202) 653-1273 AV 294-1273

Stan Lee, Contracting Officer's Representative
U.S. Army Engineer Division, Huntsville

ATTN: ED-PM

P.0. Box 1600

Huntsville, Alabama 35807

Phone: (205) 895-5803

Ralph Powell, Section Chief

Tom Byers, Engineer

Galen Seek, Paint Stripping Technictan and Demonstrator
Facilities and Equipment

00-ALC/MABEB

Hi11 AFB, Utah 84056

Phone: (801) 777-2042/3534

Robert A. Roberts, Project Developer and Demonstrator
(Retired from 00-ALC/MABEB on August 3, 1985)

356 East Gordon #3

Layton, Utah 84041

Phone: (801) 546-3838

Thomas E. Higgins, PhD, PE, Project Manager
CH2M HILL

1941 Roland Clarke Place

Reston, Virginia 22091

Phone: (703? 620-5200

Brian P.J). Higgins, PhD, PE, Workshop Manager
PEER Consultants, Inc.

1160 Rockville Pike, Suite 202

Rockville, Maryland 20852

Phone: (301) 340-7990

vi




-

L

PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING g
‘| HILL AIR FORCE BASE August 13-14, 1985 »'

PARTICIPANTS (Continued)

» @ v -, 3
L

BG Harold N. Campbell, Vice Commander
00-ALC/CV

Hi11 AFB, Utah 84056

Phone: 801-777-5111

S Gene L. Mortensen, Deputy Director of Maintenance RN

K 00-ALC/MA L

: Hi11 AFB, Utah 84056 v
Phone: 801-777-3816

E. Leon Jaeger, F-4 Liason
" Aircraft System Program Management
- 00-AL(/MMSRA
Hi11 AFB. Utah 84056
Phone: Al 458-6711

N A .
[ L L.

LTC M.G. Moody, Staff Bioenvironmental Engineer
T. Samuel Vigil, Industrial Hygienist

Willard Ferrell, Industrial Hygienist \
U.S. Afr Force Hospital/SGR .
Hi11 Air Force Base, Utah 84056-5149 e
Phone: (801) 777-4551/4539/1180 AV 458-4539

E. Allan Dalpias, PE, Environmental Coordinator el
Civil Engineering, 2849 ABG/DEEXX LW
Hi11 Air Force Base, Utah B4056-5149 e
Phone: (801) 777-2065

Allen N. Budge, Corrosion Control Chemist Eﬁ;ﬁ;:
Dave Chase, Metallurgist and Demonstrator AT
Physical Sciences Laboratory Eﬂ

00-ALC/MAQC
H111 Alr Force Base, Utah 84056-5149
Phone: (801) 777-3644

Ken Vincent, Program Manager
PRAM Program Office

AFALC/RAX
Wright-Patterson AFB, Ohio 45433
Phone: AV 785-6201
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; PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
] HILL AIR FORCF BASE August 13-14, 1985

PARTICIPANTS (Continued)

l Oscar Royce, President and General Manager

- Pon Petersen, F-4 Blast Booth Construction Superintendent and Demonstrator
Royce Mechanical Systems, Inc.
2400 South 2050 West

2 Ogden, Utah 84402

i Phone: (801) 731-1163

Nelson N. Hall, Chief PTenet
Restoration Division e
U.S. Air Force Museum
Wright-Patterson AFR, Ohio 45433
Phone: (513) 255-(930

P

[
X Mike Wavne, Industrial Engineer
WR-ALC/MABEI
Robins AFB, Georgia 31098
Phone: {912) 926-4428
I Ed Williams, General Foreman of Painting
o Wk-ALC/MABPA
" Robins AFB, Georgia 31098
N Phone: (912) 926-2144 AV 468-4930 or 2144
7 Dilton Logue
. Bioenvironmental Engineering Section
N USAF Hospital R
N Robins AFB, Georgia 31098 k:»:&
Phone: AV 468-2248 ot
= N
o 2LT Mikael Spanberg SO
» 2854 CES/DEEX |
L Tinker AFB, Oklahoma 73135 R,
- Phone: (405) 734-3201 AV 884-3201 b
. ALY
g Charles Campbell, Chief R
L Aircraft Services Section RN
0C-ALC/MABPC 'l
Tinker AFB, Oklahoma 73145 D
Phone: (405) 736-3074 AV 336-3074 RN
LI
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PROJECT Of EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE Aurust 13-14, 1985

PARTICIPANTS (Continued)

B111 Cain, Chemical Engineer
0C-ALC/MABEP

Tinker AFB, Oklahoma 73145

Phone: (405) 736-5986 AV 336-5986

Robert D. Dillon

Quality Control Laboratory
0C-ALC/MAQ/CC

Tinker AFB, Oklahoma 73145
Phone: (405) 736-2135

Wally Quaider, Environmental Engineer
HG AFLC/DEPB

Wright-Patterson AFB, Ohio 45433
Phone: (513) 257-4920 AV 787-4920

Vicki Singleton, Materials Engineer
MASDC/XRS

Davis-Monthan AFB, Arizona 85707
Phone: (602) 748-5502 AV 361-5502

Michael T. Coiro, Chief

Planning Section

MASDC/MAFM

Davis-Monthan AFB, AZ 85707

Phone: (602) 748-5096 AV 316-5096

Fred Steinkamp, District Manager
CompAir Kellogg, Inc.

P.0. Box 681

Parker, CO 80134

Phone: (303) 841-2508

DanielSkwozynski, Product Manager
CompAir Kellogg, Inc.

P.0. Box 159

Kingston, NH 03848

Phone: (603) 642-4233
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE AUGUST 13-14, 1985

PARTICIPATING ORGANIZATIONS
DEFENSE_ENVIRONMENYAL LEADERSHIP PROJECT (NELP)

The Defense Environmental Leadership Project was initiated in January 1984 by
the Director of Environmental Policy for the Secretary of Defense to develop
innovative solutions to long-term environmental problems with policy and cost
implications. The purpose of the Environmental Leadership Project is to
improve DOD's national leadership position in environmental protection:

0 To impr a2 compliance
0 To reduce wastes

DELP 1s responsible for the development and funding of this project on
industrial processes to reduce generation of hazardous waste at DoD
facilities.

Contacts: Andres Talts, MS, PE, Office Director
Richard W. Boubel, PhD, PE, Project Officer
Defense Environmental Leadership Project
1717 H Street, NW, Room 202
Washington, DC 20006
Phone ?202) 653-1273 Autovon  294-1273

OGDEN AIR LOGISTICS CENTER (00-ALC)

The Ogden Air Logistics Center {s the major tenant activity at Hi11 AFB. It
is one of five Air Logistics Centers of the Air Logistics Command.  The
Center has worldwide logistics management and maintenance support
responsibilities for the Minuteman and Titan II missiles, Bomarc drone
missile, Maverick airto-ground missile, and Emergency Rocket Communication
System, Dgden 1{s also providing {initial logistical support and system
management for the Peacekeeper ICBM. The Center is logistics manager for all
conventional airmunitions, solid propellants, and explosive devices used
throughout the Air Force.

Ogden ALC performs worldwide system program management for the F-4 Phantom
and the F-16 Fighting Falcon. More than 300 fighter aircraft receive depot
maintenance, modification, and repair at Hi11 AFB each year. The ALC
Directorate of Maintenance has investigated {mproved methods of removing
paint from aircraft and aircraft components for several years. The Center
developed and tested the plastic media paint stripping process and recently
put into operation the first facility which was designed and constructed to
use this process on entire aircraft. For these reasons the Defense
Environmental Leadership Project has selected the Plastic Media Paint
Stripping Process at Hi11 Air Force Base as the Project of Excellence for the
U.S. Air Force.
Contact: Ralph Powell, Section Chief

Tom Byers, Engineer

Facilities and Equipment

00/ALC/MABEB

Hi11 Air Force Base, Utah 84056-5149

Phone (801) 777-2042/3534
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PROJECT OF EXCELLENCE
HILL AIR FORCE BASE

PLASTIC MEDIA PAINT STRIPPING

PARTICIPATING ORGANIZATIONS

AUGUST 13-14, 1985

AIR FORCE LOGISTICS COMMAND

Headquerters, Wright-Patterson AFB, Ohio

Keily AFB. Tex

Commander
L
T T T i | K )
Warner Robine Alr Loglatice Cemter Oklahoma City Ogden Air Logiztics Center | Sacramento Alr Logistics Center San Antonio Air Logistics Center
Robwe AFB. Ga Air Logistics Center Hil AFB, tah McCiellan AFB, Callf
Tinker AFB. Okla
r L§ T 1
Logistics Operations Conter Logistics Manag Rystems AFLC Internations! Asrospace Guldsnce and
Ynght-Patterson AFB, Otwo Center Logistics Center Matrology Canter
Wnight- Patterson AFB, Ohwo Wright-Patierson AFB, Otwo Newark AFS, Otuo
L} - T 1 4 1
Milary Alrcraft Storsge Alr Force Acquision Logistics Alr Force Museum Alr Force Contract Maintenance
and Disposition Center Conter Wright-Patterson AFB, Ohio Ceonter
Deve-Morthan AFB. Anz Wright - Patterson AFB, Ohio Wright- Patterson AFB, Otso
¥ 1 L4 1
Legistice Support Center, Catsloging and Standardization USAF Medical Center 2780%h Air Base Wing
Europe Conter Wnght-Patterson AF8, Otwo Whight-Patterson AFB, Orvo
RAF Kembie, UK Battie Creek, Mich.
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PARTICIPATING ORGANIZATIONS (continued)

CHZM HTLL

CHZM HILL s a consulting engineering firm with over 2,500 employees in more
than 40 domestic and foreign offices. The firm specializes in water and
waste management and in all types of civil engineering, transportation,
industvy, energy, and agricultural projects. CH2M HILL provides hazardous
waste investigation and remediation services to Federal, State, and local
governments, to the military services, and to private industry. CH2M HILL is
prime contractor to DELP for this project on industrial processes to reduce
generation of hazardous waste at DOD facilities.

Contacts: Steve Guttenplan, MS, Manager, Industrial Wastes
Thomas E. Higgins, PhD, PE, Project Manager
CH2M HILL

1941 Roland Ctarke Place
Reston, Virginia 22091
Phone (703) 620-5200

PEER_CONSULTANTS, INC.

PEER Consultants, Inc., s a civil, chemical, and environmental engineering
firm which provides comprehensive professional services 1in environmental
sciences and engineering, water and wastewater systems, solid and hazardous
waste management, infrastructure analysis, and information and technology
transfer. PEER offices are located in Rockville, Maryland, Washington, OC,
Philadelphia, Pennsylvania, and Gary, Indiana. As subcontractor to CH2M
HILL, PEER Consultants is responsible for developing and conducting a two-day
training program for each of three Projects of Excellence as part of this
projest on industrial processes to reduce generation of hazardous waste at
DOD facilities.

Contacts: Lilia A, Abron-Robinson, PhD, President
Leon W. Weinberger, ScD, PE, Chief Engineer
Brian P, J. Higgins, PhD, PE, Workshop Manager
1160 Rockville Pike, Suite 202
Rockville, Maryland 20852
Phone (301) 340-7990
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East Area

Index

2849th ABGP HQ. (Base Commander)
Bidg. 180, Phone 72181737

388th Tactical Fighter Wing Hq. (CMDR)

Bidg, 120, Phone 73881
Alr Force Ald Society

Bldg. 180, Phane 723672
Abmen's Dining Hal

Bidg. 519, Phone 73428012
American Red Cros

Bldg, 399, Phone 7321300
Base Exchange .

Dhly. 430, Phone 77312077
Billeting Office & Fam Camp

Registration

Bldg. 146, Phone 726013
BX Pachage Store

Bidg, 308, Phane 7323700
CBPO Customer Service

Bidg. 180, Phone 769750

Chapel -
Bldg. 475, Phone 7210603
Child Care Center
BKlg. 470, Phone 773420803}
Civil Engineering
Bidg. 15, Phone 7307130
Civilian Employment Office_
Bldg. 555, Phone 73762())
Bidg. 400, Phone 7230014
Directorste of Distribution
Bldg, 848, Phone 74441 ()
Directorate of Maintenance
Bidg, 100, Phone 73815 @®

Education Office .
Bidg. 368, Phone 72710073

Family Services

Bldg. 308, Phone 723012

Family Support Center -~
Bldg. 308, Phone 7468137

KEY TO NUMBERCD FACILITIES IN
WORKSHOP LOCATION MAP 3
HILL AIR FORCE BASE

Federal Employess Credit :
Bidg. 431, Phone 773-1392()
Bidg. 230, Phone 7734668
Bkdg. 1235, Phone 7734304

First Security Bank
Big. 442, Phone 773.8000(8)
Bidg. 1235, Phone 773.3872

Gerrity Mermorial Library
Bidg. 440, Phone 7253301

Golf Center
Bidg. 720, Phone 825.1807Q0)

Gymnasium —
Bidg. 520, Phone 72761010
Hobby Shop P
Bldg 534, Phone 726498 )
Hospital
Bidg, 5700
Ambulance Disptach 73233
Appointments 75224
Generdl Information 77037
Emergency Room 75285
Housahold Goods Unit
Bidg, [YEER
Inbound 75333
Outbound 75251
Housing Office
Bidg. 180 Phone 7296100
Military Intro Office
Bidg, 180, Phone 73436
Mornle, Welfare and
Recreation Supply/Loan
Bldg. 524, Phone 72225()
NCO Open Men
Bidg. 450, Phone 738411
Officers Open Mess
. Bidg. 150, Phone 72808

'assanger Terminal

Bidg. 1, Phone 731420
Restaurants

(Main) Bldg. 230, Phone 825.1875(3!

avi

Bldg. 402, Phone 825.7577
Bldg. 507, Phone 825.3212
Bidy. 1235, Phone 8251209
s-;'t'; ;2.94. Phone 825.1208
tion
Bidg. 454, Phone 773.3600®
Social

Actiora

Bidg. 396, Phone 7351600
Stephenson Memorial Theater

Bldg, 441, Phone 777.33942)

Theater Schedule, Phone 7773004
Thorton Recreation Center

Bldg. 460, Phone 73824 (%)
Thrift Shop
Bidg. 308, Phane B25.1026 (1)
US Post Office

Bldg. 332, Phone 72800 @
Visttors Conter

Bldg. 553, Phone 72384
Youth Activities Canter

Bidg, 883, Phone 72419 ®
Hq. 40th Alr Rescue and

Bldg, 800, Phane 74741
Det. 4, 40th Alr Rescue and Recovery Sq.

Budg. 1, Hmw 7&?2 W
Det. 8, 17th Wea

iy, | e 1000000
416th Tacticnl Fighter Wing (RES)

Bidg. 593, Phane 73118
408th Combat Logistics Su Sq.

Bidg. 243, Phone 723358
1881t Communications a

Bidg. 11, Phone 726411
1984th Radar Evaluation Sg.

Bidg. 500, Phone 73711
2848th ABGP Hq, 8q. Sob

Bidg. 390, Phorw 72458'%
2982nd Combat Logistics Sq.

Bidg. 243, Phane 721213
6545th Test Gp and 6814th Test Sq.

Bidg. 1A, Phone 73646 (0




1 January 1985

HOTELS/MOTELS IN OGDEN AREA

# ROOMS  REGULAR RATE MILITARY RATE
SINGLE DOUBLE SINGLE DOUBLE KITCHENNETTES
Alana Motel
116 N. Main
Clearfield, Ut
825-2221 20 $§26.00 $32.00 $24.00 $30.00 3

Big Z Motel

1123 W. 21 S.

Ogden. Ut

394-6632 32 $23.00 $25.00 $22.00 $25.00 4

Circle R Motel

5223 S. 1900 W.

Roy. Ut :

773-7432 32 $26.00 $32.00 $24.00 $30.00 18
$120.00 $130.00

Colonial Motel

1269 Washington Blvd.

Oyden, Ut

399-5551 32 $16.00 520.00 $14.00 $18.00 4

Far West totel

410 N. Main

Raysville, Ut

544-3475 22 $22.00 $30.00 $22.00 $28.00 11

High Country lnn

1335 W. 1200 s.

Oyden, Ut

3924-9474 70 $33.00 $39.00 $29.00 $34.00 0

Lazy J rotel
9571 .. Riverdale Rd
Riverdale. U*

621-2950 17 $20.00 $24.00 10v 107 6
Millstream Motel

1450 Yashirgton 3ivd. 518.00

Ogden, Ut to

394-9425 50 $24.00 $30.00 Saine Same 14

Mountein Yiew Motel

563 W. 24tnh St.

Lyden, Ut

394-1414 33 $22.00 $28.00 $20.00 $26.00 29

Ocden Motel
15903 vashington Blvd.

dgden, Ut

621-€3 6 $15.00 $18.00 $15.00 $18.00 6
Valiey View Motel

1560 M., Main

Layton, e

VAR I K 14 $24.00 $23.00 Same Setie 5

..........................



Rodeway Inn
3000 S. 1500 W.
Riverdale, Ut
627-2880

Radisson

2510 Washington Blvd.

Ogden, Ut
627-1900

Villa Capri Motel
1100 S. Hwy 89
Kaysville, Ut
544-3439

Wayfarer Inn

3750 Washington Blvd.

Ogden, Ut
393-1885

Flying J Motel
1206 W. 2100 S.
Ogden, Ut
393-8644

Hilton Inn

247 24th Street
Ogden, Ut
627-1190

Holiday Inn

3306 Washington Blvd.

~ Ogden, Ut
399-5671 -

Ogden Tmperial

1956 Washington Blvd.

Ogden, Ut
393-8€67

Motel 6

1455 Washington B81vd.

Ogden, Utah
399-9261

Travelodge

2110 Yashington Divd.

Ogden, Ut
394-2563

Red Baron Hotel

1625 Washington Bivd.

Oyden, Ut
621-8350

Putnam's

234 24th Street
Ogden, Ut
627-1332

113 $44.00 $52.00
Tue - Fri A1l You Can

$55.00 $65.00

104 $79.00 $89.00

25 $26.00 $30.00

8 $15.00 $23.00

80 $32.00 $37.00

$42.00 $59.00
to to
288 $77.00 $94.00

109 $39.00 $44.00

35 $25.00 §32.00

72 $18.00 322.00

77 $29.00 3534.00

92 $25.00 $32.00

14
xviii

Eat

$30.00 $40.00
Breakfast With Room

$39.00 $45.00

$49.00 $47.00

Same Same

Same Same

$27.00 $33.00

$32.00 S$40.00

$27.00 $35.00

$23.00 $30.00

Same Same

$24.00 $29.00

$21.00 $24.00

$25.00 $30.00



MORALE, WELFARE AND RECREATION DIVISION
William "Scotty" Wilson, Chief/?73239

RECREATION SERVICES BRANCH
Michael G. Bryson, Chief/72661

FINANCTAL MANAGEMENT BRANCH
Michael L. Goodsell, Chief/776%4
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o SECTION *DAILY HOURS OF OPERATION PHONE BLDG MGR/SUPY
o Aquatic Section - Pool #1 Mon-Fri 0600-2100 777-4617 520  Connie Wages
Fi ' Sat/Sun/Hel 1100-1700
i; Pool #2 CLOSED
e Pool #3 CLOSED
S
o Arts & Crafts Center Mon CLOSED  777-2649 534 Lynda Sheltmire
N Tue-Thur 12002000 7779625
o Fri 1000-1800
' Auto Hobby Sat 0830.1800 777-3476
Crafts Sat 1000-1800
Auto Hobby Sun 1000-1800
‘ Wood Shop Sun 1200-1700
: Bowling Center Mon=-Thur 0830.2300 777-6565 525 Jim Kuralt
’ Fri 0830.0100
* Sat 0800-0100
Sun Y100-2200
Snack Bar Mon-Fri 0900.2200
Sat 1030-2200
Sun 1100.2000
** Carter Creek Opens approximately 777-2303 564 Wendell Collier
Reservations made at Ticket 29 Jun, Closes 1 Nov,
& Tour Cffice, 777-2892
Tk Child Care Canter Mon-Thur 0630-1800 773-4298 470 Vera Kelson
Lot Fri 0630-0100 7776321
K sat 1730-0100
| Sun/Hol1idays CLOSED
. Clvilfan Recreation Provides year-round 7773681 564 David Ovard
programs
ot Civilian Sports Loan Morn-Wed 0800-1630  777-2526 524  val Youngberg
o ' Thur-Fr{ 0800-1800
o Sat«Sun 08001300
FJ : Class V! Store Mon-Sat 1100-1900 777-.2169 308 Everett Roberts
FAMC AMP Open reven days a week 7772333 564 Wendell Collier
Registrations made in 1 Apr through 31 Oct,
person at Billeting
Golf Course Mon 1200-Dusk  777-3272 720 Wayne Volk
(Weather parnitting) Tue-Sun 0800-Dusk
Gymnasium Mon«Fri 06002300 777-2761 520 Jim Martin
sat 0900-1800 777.2762
sun 1100-1800 ’
Aerobics Exercise Mon=Wed=Fr{ 06000700
0900-1000
***4{11haus Lodge Ski seasun « approx 777-2333 564 Wendel) Collier

For regservations, call

22 Nov = 15 Apr

d Tour Office. Thur 1100-2000  (Ludgye opens)
5?3.;$3§ft ane 1o Fri/5at/Sun 0700-2000
Mon 0700-1630
Tue-Wed CLOSED
Breakfast 0700-0900
Lunch 1200-1400
Dinner 1600-1900
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H111 Riding Club
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Available for members 24-
hours per day *ix
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Parties, receptions,
conferences, etc - for
reservations, call Ticket & Tour Office 72892,

*Because hours are subject to change, please call the facility for verification.

*#Carter Creek is located 105 miles from Hill AFB on tha north slopes of the Uintah Mountains,

{For militar{ and family members and retired military and family members only.)
ocated .B of a mile from Snowbasin Ski Resort, approximstely 29 miles from Hi11 AFB,
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H111 Rod & Gun Club Tus - Trap 1630-1900 777-5984 Rubert Walker
Thur - Skeet 1600-1800
Sun « Skeet 1200-1700
Library Mon=Thur 1000-2200 777-2533 440 William Nottoli
Fri=Sun 1000-1730  777.3833 TSgt
MWR Supply/iports Loan Mon=-Wed 0800-1630 777.222% 524 val Youngberg
Thur-Fri 080C-1800
Sat-Sun 0800-1300
MWR Infarmation Line 24-HOURS DAILY 777.-2G04 180 Nadine Parkinson
NCO Club Dining Room Mon- Thur 0630-2130 777-384) 450 Dean Peterson
Fri 0630-2200
Sat 0730«2200
Sun/Holidays  0B30-2130
Cocktail Lounge Mon«Thur 1530-2340
Fri 1530-0040
Sat 1900-0040
Sun Specials Oniy
Casual Bar Mon=Thur 1530-2340
Fri 1530-00480
sat 1100-0040
Sun/Holidays 1100-2340
Officers' Club Heritage Mon=Fri 0600-0830 777-2809 150 William Crum
Room 1100.1330
Mon=Thur 18002130
Fri-Sat 1800-2200
Sun 1100-1400
1800-2100
Cashier Mon-Thur 0830.2100
Fri 0830-2300
sat 1600-2300
Sun 1100-1400
1600-2100
Covered Wagon Bar Mon-Sat 1600-Closing
Sun CLOSED
Her{tage Room Bar Accommodates Dining Room
Golf Course Clubhouse Parties by reservation
Restaurants Mon=Fri 0630-1430 825-1209 1235 Calston Scott
MoneFri 0700.1400 B825-3213 507
. Mone«Fri 0645-17200 777-6219 849
Mon-Fri 0700-1300 777-7515 1294
24-hours dafly 1772043 230
Mon=Fri 0600-1400 777-9924 225
17502015 225
Thornton Recreation Center Mon«Thur 0900.2300 777-3924 460 Cordell Ferry
Fri 0900.0100
Sat 1100-0100
Sun/Holidays 1100-2300
Retreat Snack Bar Mon-Thur 0900-2300  773-4951 460 Mary Crosseon
Fri 0%00-0100
Sat 11000100
Sun/Holidays 1100-2300
Ticket and Tour Office Mon«Fri 0900-2000 777-2892 460 Dee Mays
Sat-5un 1100-1700
Holidays CLOSED
Youth Activities Mon=-Thur 1500-2100 777-2419 883 Jim Dobbs
Fri 1500-2300
Sat 1300-2300
Sun 1300-1800
Log Cabin Sun=Sat 0700.0100  777-3924 aoa Cordell Ferry
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1.0 INTRODUCTION

1.1 Welcome

) 1.2 Back round

il ? Environmental Laws and Regulations
1.2 2 The Resource Conservation and Recovery Act

\ 1.2.3 Federal Compliance With Pollution Control Standards
1.2.4 DoD Policies Regarding Hazardous Waste

1.3 The Defense Environmental Leadership Project

1.4 Project Goals and Procedures
1.4.1 Phase 1: 40 Case Studies
Features of Successful Process Modifications
Phase 1 Evaluation Results
1.4.2 Phase 2: 18 Case Studies
1.4.3 Phase 3: 3 Projects of Excellence
1.5 General Recommendations for Successful Process Modifications

Presentation by Richard Boubel, Project Officer, DELP
Defense Environmental Leadership Project (DELP)
Productivity Enhancing Capital Investments (PECI) Program
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1.0 INTRODUCTION

1.1 MWelcome

W, LR

Welcume to i1l Air Force Base for a Project of Excellence workshop on
Plastic Media Paint Stripping sponsored by the Department of Defense
Environmental Leadership Project. The purpose of this program s to
thoroughly inform selected Air Force decision-makers about a significant
paint stripping process modification which has trecmendous potential for:

v, Y, Taee, T i
LIRS Bttt e

" 0 Increasing productivity

. 0 Increazing quality control

ff' 0  Reducing health risks to workers j?

o ) Reducing the generation of hazardous wastes, and R

B. o Saving money.

;j The overall purpose of this training program 1s to assure adoption of ;ﬁ

:2{ practical, cost and energy efficient, industrial process modifications to ? .

- reduce hazardous waste generation at DoD facilities. ja;fj

-

This two-day workshop will focus on the following aspects of this Project of EE ?\
Excellence: Q i

0 Background and Purpose
Project Description
Alternative Technologies
Project Requiiements
Production Benefits
Environmental Benefits
Demronstrations and Tours

V]
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This package of written materials is given to each participant for reading,
note-taking, and future reference. The front part of these materials
contains the Agenda, List of Participants, Descrintion nf Participating
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HILL TOP TIMES 1 s
Pridey, Avgust 9, 1983

Training workshop planned

A T L

The Environmental Protection
Agency office of the Deparcment of
Defense has assigned CH2M Hill and
PEER consultants to establish a
Defense Environmental Leadership
Project for the study of long-term en-
vironmental issues.

For the past year, the DELP has
been conducting @ study of military
industrial process modifications made
to reduce the generation of hazardous
waste. As the culmination of the
study, a Project of Excellence was

rently the most promising replace-
ment for conventional solvent strip-
ping of sircraft. Here, the process
change has proven itself to signifi-
cantly reduce production costs and
manpower requirements, improve
worker safety, improve product qual-
ity, und substantially reduce the
generation of wastes.

Robert A. Roberts, project de-
veloper from the Directorate of Main-

tenance here, will demonstrate the

o designated for each of the armed serv-

-,‘~] _ices and for the Air Force, the out- ;f::n r::a:fn .tlﬂra&:cbx::uﬂig :hl;l:
standing project selected is the plastic

: media aircraft paint removal process  Vestigated improved methods of
M here. removing paint from aircraft end air-
'.- craft components for several years.
- DELP, through the consultants, is The center developed and tested the
X preparing a training and demonstra-  plastic media paint stripping process
W tion workshop for this Project of Ex-  and recently put into operation the
¥ cellence to be held here Tuesday and  first facility which was designed and

=t
" .

Wadnesday.

constructed to use the process on en-
Plastic media paint stripping i cur-

tire aircraft.
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Organizations, and Location Maps for the workshop.

Each section corresponds to one or more of the scheduled workshop sessions,
demonstrations, and tours. Various audio-visual aids, such as slides,
exhibits, and a videotape, will also be used. The program is structured to
proceed from an overview of the project to a detailed description of project
requirements and benefits and a hands-on demonstration. Sessions consist of
sit-down discussions in the mornings and on-site demonstrations and tours in
the afternoon.

The program is intended to be informal and flexible so that maximum interest
and information can be generated and transferred. A11 participants are
encouraged to ask questions and to contribute relevant observations from
their own experience for the benefit of the whole group.

Further information on any aspect of the program can be obtained from the
appropriate participants and participating organizations. Names, addresses,
and telephone number are listed in the front part of the training materials.
A1l participants are encouraged to send information concerning their past,
present, and future experience with measures to reduce hazardous waste
generation, both successful and unsuccessful, to the Defense Environmental
Leadership Froject, for everyone's mutual benefit.

1.2 Background
1.2.1 Environmental Laws and Regulations
During the past 20 years the United states has experienced increased

awareness of the impacts of people and technology on the natural and social
environment,

1-2
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In the National Environmental Policy Act of 1969, Congress stated that:

"It is the continuing policy of the Federal Government . . . to
create and maintain conditions under which man and nature can exist
in productive harmony, and fulfill the social, ecoromic, and other
requirements of present and future generations of Americans."

Since 1969, Congress has passed and amended numerous laws to protect human
health and the environment. Majo. environmental legislation includes:

1. The Clean Water Act (CWA),

2. The Clean Air Act (CAA),

3. The Toxic Substances Control Act (TSCA),

4, The Resource Conservation and Recovery Act (RCRA), and

5. The Comprehensive Environmental Response, Compensation, and
Liabi1ity Act (CERCLA or "Superfund").

The U.S. Environmental Protection Agency (EPA) is primarily responsible for
developing regulations to implement and enforce these laws. EPA regulations
appear under Title 40 of the Code of Federal Regulations. Many proposals for
new and revised regulations appear in the Federa) Register as laws change and
as understanding of environmental and regulatory processes increases. State
and local governments frequently adopt their own laws and regulations for
environmental protection.

Many Federal, State, and 1local regulations require that those who
generate wastes or release pollutants to the environment obtain permits to do
50. {ndividuals, businesses, and public agencies are responsible for
complying with environmental laws, regulations, and permit conditions which
pertain to them. They should comply in order to protect the environment and
the health and welfare of society.




1.2.2 The Resource Conservation and Recovery Act

T e A B o i:"-
RTrUAL i,

o Section 1003 of the Resource Conservation and Recovery Act (RCRA) of 1976

! states that: "The objectives of this Act are to promote the protection of

health and the enviromment and to conserve valuable material and energy

resources." Subtitle C of RCRA directed the EPA 1o develop and implement a

2 national program to manage hazardous waste. In response to RCRA, EPA has

' established:

;ﬂ' 1. Criteria for the identification and 1isting of hazardous waste;

5 2. Regulations for generztors and transporters of hazardous waste; and
3. Regulations and permit requirements for facilities which treat,

store, or dispose of hazardous waste.

The regulations require extensive labeling, recordkeeping, and reporting
practices to control hazardous waste "from cradle to grave."

Once hazardous waste 1s generated, it 1s usually difficult and costly to
manage. Management methods include recycling, treatment, and disposal.
Recycling and treatment often result in some residual hazardous waste which
sti111 requires disposal. Disposal methods include landfilling, underground
placement, and incineration. Much hazardous waste is currently landfilled,
but secure landfills which meet EPA requirements for hazardous waste disposal
are few in number, difficult to site, and costly to operate. In addition,
there are many concerns about the long-term impacts and risks associated with
each method of hazardous waste disposal,

The Hazardous and Solid Waste Amendments of 1984 make RCRA more widely
applicable and more stringent in many respects (See Appendix 1.1 of these
training materials). For instance, the new provisions include:

1. Bans on placement of bulk liquid hazardous waste in landfills, and
on certain other disposal practices;

2. Requirements for double-liners and leachate collection systems at
surface impoundments and landfills;

R
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3. Additional requirements for monitoring groundwater and taking
corrective actions where needed;

4. Restrictions on a facility's permit life;

5. Authority to add conditions to a permit beyond those provided for
in the regulations; and

6. Requirements for generators and owners or operators of treatment,
storage and disposal facilities to certify that they have instituted a waste
minimization program.

As the management of hazardous waste becomes even more difficult and costly,
measures to reduce or entirely eliminate the generation of hazardous waste
become more attractive.

1.2.3 Federal Compliance With Pollution Control Standards
Executive Order 12088 (October 13, 1978) states that:

"The head of each Executive agency is reponsible for ensuring that
all necessary actions are taken for the prevention, control, and
abatement of environmental pollution with respect to Federal
facilities and activites under the control of the agency. The head
of each Executive agency 1s responsible for compliance with
applicable pollution control standards, including those established
pursuant to, but not limited to, the following" (See Appendix 1.2):

Toxic Substances Control Act,

Federal Water Pollution Control Act,

Clean Air Act,

Noise Control Act, and

Solid Waste Disposal Act, as amended (this includes the
Resource Conservation and Recovery Act of 1976 and the
Hazardous and Solid Waste Amendments of 1984).

o B LN -

E0O 12088 requires that each Executive agency cooperate with the EPA
Administrator and with State, interstate, and local agencies in the
prevention, control, and abatement of environmental pollution. It states
that:

"Whenever the Administrator or the appropriate State, interstate,
or local agency notifies an Executive agency that it {s in
violation of an applicable pollution control standard, the
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Executive agency shall promptly consult with the notifying agency
and provide for {ts approval a plan to achieve and maintain
compliance with the applicable pollution control standard. This
plan shall include an Implementation schedule for coming into
compliance as soon as practicable.”

"Exemptions from applicable pollution control standards may only be
granted . . . if the President makes the required appropriate
statutory determination: that such an exemption is necessary (a) 1in
the interest of national security, or (b) in the paramount interest
of the United States."
EO 12088 applies to all facilities and activities under the control of the
Department of Defense. Exemptions are not expected to be granted except

during mobilization or time of war.

1.2.4 DoD Policies Regarding Hazardous Waste

In May of 1980, the Office of the Assistant Secretary of Defense issued
Defense Environmental Quality Program Policy Memorandum DEQPPM 80-5 to
provide DoD policy guidance on the disposal of hazardous materials. The
Defense Logistics Agency (DLA) was designated the responsible agency within
Doh for worldwide disposal of all hazardous materials, except for those
categories of materials specifically designated for DoD component disposal.
DEQPPM 80-5 (Appendix 1,3) and Chapter XX! of DoD 4160.21-M (Appendix 1.5)
sssign DoD components and installations with the responsibility to "Where
feasible, minimize quantities of hazardous waste through resource recovery,
recyciing, source separation, and acquisition policies."

In August of 1980, DoD policy memorandum DEQPPM 80-8 affirmed that DoD policy
is:

"To 1imit the generat1on of hazardous waste through alternative
procurement and operational procedures that are attractive
environmentally yet are fiscally competitive, (and) . . . to
reutilize, reclaim, or recycle resources where practical and thus
conserve on total raw material usage." (Appendix 1.4)
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In carrying out the intent of these policies, numerous studies have been
performed at DoD facilities which recommended modifications to industrial
processes to reduce the generation of hazardous wastes at the source, rather
than treating the wastes at end-of-pipe treatment facilities. Many of these
studies recommended process modifications with excellent cost/benefit
ratios.  Several of these have been successfully implemented. However,
others have either not been implemented or were improperly applied.
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1.3 The Defense Environmental Leadership Project

Military 1installations and programs have often had significant impacts on
the environment because of their location, size, and mission. In order to
encourage leadership in environmental protection the Department of Defense
has undertaken a major environmental program called the Defense
Environmental Leadership Project (DELP). A Project Office has been
established under the Environmental Policy Directorate of the 0ffice of the
Secretary of Defense to study long-term environmental i{ssues that have
important cost and policy implications. Project staff are examining both
technical and policy 1ssues 4n order to significantly upgrade DoD's
environmenta| perspective and performance.

In addition to its many other activities, DELP has developed and funded a
three-phased project, of which this workshop s a part of Phase 3, to
encourage the development and 1implementation of dindustrial process
modifications which reduce hazardous waste generation at U.S. Army, Navy,
and Air Force facilities. The goal of another DELP project is to develop an
incentive program so that commanders who adopt environmental protection
measures which save government money can retain the money for other
activities. DELP is also developing methods to more realistically determine
the total costs of DoD hazardous waste treatment, storage and disposal
activities,

1-7
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1.4 Project Goals and Procedures

DELP has been conducting this comprehensive three-phased project since mid-
1984. A major goal uf the project is to develop an in-depth analysis of
both successful and unsuccessful attempts to reduce hazardous waste.
Project procedures include:

1. Analysis of sites which have been previously studied for reduction
of hazardous wastes by either process modifications or change to alternative
processes. Sites include those where recommended modifications have been
successfully implemented, as well as those which showed potential benefits,
but where no action or inadequate action was taken,

2. ldentification of management techniques that cause needed changes
to be implemented.

3. Integration of successful techniques into operational protedures
that will assure future adoption of practical, cost and energy efficient,
industrial process modifications to reduce hazardous waste generation.

The analysis concentrated on a few processes that generate the greatest
proportion of DoD hazardous waste. The Defense Department operates
industrial facilities to clean, repair, and recondition a wide variety of
military equipment, including airplanes, helicopters, ships, wheeled and
tracked vehicles, and other weapons systems and equipment. Metal finishing
operations are performed on military equipment and their components at more
than 100 DoD industrial facilities. Metal finishing operations generate most
of DoD's hazardous waste. These operations include:

1. Paint stripping,

2, Solvent cleaning,

3. Metal plating, and

4. Painting
Solvent wastes and toxic metal wastes from these processes are the principal
hazardous wastes at DoD facilities.




This analysis of process modifications 1is being conducted under the
assumption that the technology to reduce hazardous waste generation is
already in existence., This particular DELP project was not intended to fund

l technology research, development, or implementation. However, project
f deliverables, including reports, training materials, ard three workshops, are
f structured to promote technology transfer and to encourage wider use of
i successful process modifications.

1.4.1 Phase 1: 40 Case Studies

. During Phase 1 of the project, 40 cases of industrial process modifications o ﬂ
at Army, Navy, and Air Force installations were evaluated, and 18 cases were L
recommended for further study during Phase 2. As shown in Table 1.1, process O
modifications involving paint stripping, painting, metal plating, and Luf;ﬁ
solvents represented most of the 40 cases.  Additional cases {involved S_,;f
explosives manufacturing, jet engine test cells, fire fighting equipment, L
, fuel tank cleaning, and purchase and use specifications. Cases were
I evaluated on the basis of costs, energy consumption, technical practicality,
management, {ncentives, and program monitoring and auditing. The primary
factor in evaluating the cases was not whether they had been successful, but
whether they were useful as examples of how such processes could be modified.

R _ 1

Many times, the success or lack of success of the modification can be

0 attributed not to the technology, but rather to the management, training, and
?f incentive programs that were developed and put into place along with the
> technology. The Phase 1 report (CH2M HILL, February 1985) i{dentifies

managerial techniques that stimulate acceptance and successful implementation
of the selected process modifications.
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Table 1.1 Type and Number of Process Modifications
Evaluated in Phase 1,

Type of Operation

Paint Stripping

Painting

Metal Plating

Recycle of Solvents and ,
Other Orgunic Fluids

Explosives Manufacturing

Jet Engine Test Cell

Fire Fighting Training

Fuel Tank Cleaning

Purchase & Use Specifications

Total

BRI B e e Wy v e e Y
- v L R T Y R Y

Number of Modifications Evaluated

Army Navy Air Force Total
1 2 1 4
- 3 ? 5
3 9 1 13
1 6 3 10
4 - - 4
- - 1 1
- 1 - 1
- 1 - 1

—_ L — e
9 23 8 40
1-10
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Features of Successful Process Modifications

Tndustrial modifications were generally found to be successful; however, some
modifications failed and others could not be adequately evaluated.

While there are specific circumstances and reasons behind the success or lack
of success of each modification attempted, two characteristics have been
integral parts of each of the successful process modifications and at least
one of these elements has been missing from the modifications that have been
less than successful., Very simply stated, in process modifications that were
successfully implemented, the end user was sufficiently motivated to make the
change and the technologies were "elegant in their simplicity." Factors
which have mot{vated personnel included improved production rate or quality,
reduced overall costs, decreased manpower requirements, and decreased
quantity of hazardous wastes to be disposed of. Technologies that were
"elegant in their simplicity" were easy to operate and maintain, reliable,
and cost effective. Successfully implemented process modiftcations combined
effective technology and motivated personnel to significantly reduce
hazardous waste production by substantially changing the process,
substituting raw materials, or recovering and reusing waste by-products.

In general, a number of common features distinguished successful process
modifications from those that were not. These features are outlined below:

1. Production people were enthusiastically and actively involved in
implementing successful process modifications. This usually required that
some incentive be offered by the modification, such as reduced manpower
requirements or simplification of the process. The change could not harm
product quality, and preferably was an improvement over existing processes.

2. A "chamption," who strongly believed in the modification, ramrodded
the project, and overcame developmental problems and the f{nertia that
protects existing processes (especially those that function, although they
may produce undesirable wastes).

1-11
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ﬁ; 3. Care was taken to tailor the modification to the individual
;ﬁ facility. During design and 1installation, many operatinns personnel were
ii included to obtain their input and to inspire them to adopt the process
R change.

&L 4. Support was provided at a sufficiently high level in the chain of
;& command to influence production and environmental policy decisions.
Xy

Frequently, waste disposal and environmental protection had been viewed as
v service functions, subservient to the mission of the facility, which was
- usually production-orfented. Successful modifications usually required the
ﬂ?; reallocation of resources from production functions to environmental
protection. Allocation of manpower slots for environmental protection was
particularly difficult to obtain.

5. The technologies tended to require 'evolutionary rather than
revolutionary" changes. That {s, off-the-shelf equipment was adapted to a
new application, and special or complex equipment was avnided.

6. Successful modifications were straightforward and simple to
operate, thus requiring minimal training for personnel unfamiliar with the
technology involved.

7. Process reliability had to be high so as not to adversely affect
production. Maintenance requirements were minimal.

8. At facilities where modifications were successful, true costs of
hazardqus waste disposal were appreciated by management, and were considered
in the decision to implement the modifications. At Dol facilities, the
Defense Property Disposal Office (DPDO) takes hazardous waste, which must be
disposed of off the installation, without charge. This has resulted in a
disincentive to production people to reduce their generation of hazardous
wastes, since costs of waste disposal are not charged to production
activities. At some 1installations, industrial treatment facilities have been
sized to handle the existing waste flow. This has resulted in a disincentive
to reduce waste production.
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Phase 1 Evaluation Results

' Table 1.2 (Table 13.1 from the CH2M HILL Phase 1 Report) shows the assessment
% of each case, and indicates the 18 cases recommended for further study fin
. Phase 2. Cases were favored in which modifications were seriously attempted,
. had a widespread application, and had the potential of effecting a
. significant reduction in hazardous waste generation. Cases recommended for
N further study in Phase 2 of the project are designated with an asterisk (*).

In all but two cases, the cases earning the highest score under an assessment

l mode1 were recommended for further study. The two cases earning high scores, b,
' but not recommended for further study (Case No. 24, Solvent Recovery at Kelly St
AFB, and Case No. 22, Dry Media Paint Stripping, Alameda NARF), both failed j&%}f

to offer sufficient information to warrant further evaluation. -

Some process modifications were not implemented for immediately obvious and
overwhelming reasons, such as lack of money or manpower. For these cases,
. 1ittle additional useful information would be obtainable for further
l evaluation.  Cases were favored in which the modification was seriously
' attempted, resulting in the production of reports or other information
suitable for further analysis.

! Some of the cases involved wastes that would not be classified as hazardous
- under EPA regulations. Since the purpose of this project is to evaluate

process modifications to reduce generation of hazardous wastes, these cases
: were considered to be 1less useful than those that dealt with hazardous
’ wastes.

An assessment model was prepared to help evaluate cases for consideration for
o Phase 2 of the project. This model contained the following five criteria:
w 1. Concrete Example: Was there a modification proposed, and is
b sufficient information available (i.e. existing operation, reports,
conversations with personnel) to perform a detailed study of the
modification?
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EVALUATION RESULTS (V).

2l B

. FACILITY, MODIFICATION CRITERIA (1) sTUDY NOTES ~ REPORT

E VALUE (2) (3) (4) SECTION

10.0
10.0

»
w
9]
o
SO

R

Hi't AFB, Dry Paint Stripping *
4 Robins AFB, Solvent Recycle
10 Pensacola NARF, Spray Rinse
25 Pensacola NARF, Dry Paint Strip
5 Tyndall AFB, Solvent Recycle
18 Anniston Army Depot, Plating
8 Norfolk NSY, Solvent Recycle
24 Kelly AFB, Solvent Racycie
7 Norfolk NARF, Heptane Recycle
22 Alameda NARF, Dry Paint Strip
23  Waterviiet Army Arsenal, Modarn Plating
8 Lockhead{USAF), CD Plating
18 Tobyhanna AAP, Waste Treatment
27 Pensacola NARF, Water Primer
39 Annistun Army Depct, Solvent Recycle
33 NARF's VD of Aluminum
2 Hughes (USAF), Powder Coating
3 Lockheed (USAF), Painting
40 Norfolk NSY and NARF, Shelf Life
12 Charleston NSY, LICON Unit
® Pensacola NARF, LICON Unit
14 Radford AAP, Pink Water
29 Pensacola NARF, Solvent Recycle
34 Navy, Electrostatic Paint
30 Pensacola NARF, Machine Coolant
13  Radford AAP, NO,( Control
15 Milan AAP, Pink Wetar
20 Alamedas NARF Rinse Controls
26 Holston AAP, NO Treatment
"38 Navy, Fuel Tank &eaning
28 Pensacola NARF, Epoxy Paint
31  Mare Island NSY,Pminn
19 Alameda NARF, CN Rinse Changes
3E NAS's Fire Fighting
38 Charleton NSY, Refrigerant
17  Anniston Army Depot, Wet Paint Strip
21  NARF Dry Jat Engine Test
32 NARF's Watar Over MeCli
37 Norfolk NSY, Hafriqcunt’ﬁucyclo
11 Pensacola NARa- Cond. Recovary

cmmar S
FOOTNOTES TO TACLE 12,1 BROAY
{1} Key to evalustion of maditicanions E"‘:“*:
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Tach moditication wes asaigned & s60re foe each of the tive oriteris spiied in svei s The onteriy

Jive
20030, and the five iores nouibla for sach critaria, are shown below, The tothl 100te was mon doubied to come up
with the ttudy valus augned.

Waighting Velue
Criterig 1.0 0.7 08 [ ¥] 00

A Concrets Examale Yot Quastionable No
B Waste Reduction Major Moderate Minct
€ Waste Gerwration Major Modersts Minor
D EPA Mgrwatte Yos Sometimn No
E Patential Une Widesprand Llimited Unigue

{20 S Process maditication was judged tul in that it hod 1ts 0081, was cost-effective and sustainable. TABLE 1-2 Phase l EVQ]UGt"On Df
u Proce:s modilication wii [udard N0t sucses® | hat ressons dalineated under "Noter™

N Procass modifiestion wal not yet Implemanted, of (nete wat ot suticient w0 the ' 40 Ca s€ S tu d .i es
modification,

NOTES (Ressons for Lack of Buccens)

[] Numv: m\rlct on wn:un quahty,

0 Lack of svthion1ty by tham attemoting to implemant the moditisstio,
¢ Lack of manpower. + C

o Lkkotmamow Source: CHZM HILL, April 1985.
: insppropriate technology apehication.
9
L]
1
i
n

{
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Required shilled operstory,

Process evalustion in i U

Process consumables 10 lnn.u mmumllv m.l.m

Mo procest madilicatian was kngwn 16 have been propused.

Lack of i he o PN

Not plemented, pancing o mor :?il rm‘m at ather fecilitian, TABL E 1 3'1
PRysiCal S1OPLA1Ie o the Material 1o be tecycied Rept changing.

n Qoaration was d..continued due to Iack of technigsl WOPOPt aNd incentives t 1educs Na3srdOUL Wattes. 1-14 EVA I_UA'”ON OF
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2. Waste Reduction: To what extent would the proposed modification,
if successful, affect 2 significant reduction in waste generation at the
facility?

3. Waste Generation: At the average facility using the industrial
process, how much waste 1is produced that would be affected by the proposed
modification?

4. EPA Hazardous Waste: Would the affected waste be classified as a
hazardous waste under EPA regulations? (For a detailed description of EPA
hazardous waste regulations and definitions, see 40 CFR Part 261 --
Identification and Listing of Hazardous Waste.)

5. Potential Use: How widely d4s the process used 1in the Armed
Services? Would the process modification have widespread application?

Notice that the five criteria do not judge the success (or lack thereof) of a
given modification. The five criteria were used in Phase 1 to determine
which cases would be most valuable for further study in Phase 2. They were
also used in Phase ¢ to select three Projects of Excellence for the Phase 3
workshops.

The evaluation of whether or not a process modification was successful was
separated from the determination of its value as an example for further
analysis. To determine 1f a modification was successfully applied, 1t was
determined whether or not the modification had been implemented as proposed,
proved cost-effective, and was sustainable or capable of being carried on
indefinitely. Modifications that met these criteria were classified as
successful (S). Those process modifications fuund not to be successful (U)
failed for a variety of raasons, which are explained in footnotes (a through
m) to Table 1,2. Those modifications for which insufficient inform>tion was
available, or for which implementation was too early in progress to evaluate,
are designated with an N; and the rationale for this designation is also
explained in footnotes to Table 1.2.
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The 18 cases recommended for further evaluation d4ncluded 13 tiat were
successful and 5 that were not. By service, there were 3 Army, 6 Air Forca
and 9 Navy cases, approximately proportional to the distribution of the
original 40 cases.

By industrial process, 7 of the cases involved modifications to plating
operations, 5 were for modifications to painting or paint stripping, 5 were
for modifications to recover solvent, and 1 was to modify purchase and use
specifications to reduce disposat of items whose shelf 1ife had expired.
Selection of these cases fulfills the objective of the contract to "...focus
on a few processes that generate the greatest proportion of DoD hazardous
wastes..."

Among the 18 cases, there were numerous candidates for the three "Projects of
Excellence" to be selected during Phase 2 of the project.

1.4.2 Phase 2: 18 Case Studfes

During Phase 2 of the project, 18 case studies were further evaluated and
three Projects of Excellence were selected. Since 1t was extremely difficult
to obtain information about Case No. 23 (Modern Plating System at Waterviiet
Army Arsenal) and Case No. 40 (Purchase and Use Specifications), they were
replaced with two additional Army case studies at the beginning of Phase 2.
These process modifications are the Centralized Vehicle Wash Racks and
Scheduled Maintenance Facilities at Fort Lewis and Fort Polk (Case Nos. 41
and 42).

The 18 case studies ,were ranked according to their study value and
application success as shown in Table 1.3 (Table 6-1 from the CH2M HILL Phase
2 Report). The three top-ranked cases were selected for Phase 3.
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1.4.3 Phase 3: 3 Projects of Excellence

As a result of all the evaluations the following three case studies were
selected as the most appropriate to fulfill the overall goals of this
project:

1. Plastic Media Paint Stripping at Hi11 Air Force Base, Ogden, Utah.

2. Innovative Hard Chrome Plating at Pensacola Naval Air Rework
Facility, Pensacola, Florida.

3. Centralized Vehicle Wash Racks and Scheduled Maintenance Facilities
at Fort Lewis, Washington.

Plastic media paint striping at Hi11 Air Force Base was selected for the
following reasons:

1. Widespread DoD adoption has the potential of reducing the costs of
operation by at least $100,000,000 per year, a significant internal incentive
to production and management people to implement this change.

2, Adoption of the process would eliminate one of the major 1liquid
hazardous waste sources in the armed services.

3., Its applicability is widespread, potentially applicable at every
military installation.

4. The process 1s easy to operate and involves adaptation of
conventional technology.

5. From a production standpoint, manpower requirements are
significantly reduced, product quality is improved, and production costs are
sigi i '{cantly decreased.

The zero discharge chromium plating system, developed at Pensacola NARF by
the Naval Civil Engineering Laboratory (NCEL) at Pert Hueneme, likewise
combines the incentives of production improvement with reduced hazardous
waste production. The process is also widely applicable., From a production
standpoint, rejection rates are drastically reduced, plating rates are
increased, and fewer plating baths are required to plate the same number of
parts. In addition, frequency of plating bath dumps has been reduced and
industrial wastewater treatuwent has been simplified.

1-18
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The central vehicle' washracks and vehicle maintenance facilities at Fort

Lewis, Washington, were selected principally for their segregation of
i exterior vehicle washing from vehicle maintenance and engine compartment
cleaning. Conventional cleaning with cold water, solvents, and detergents on
open pads resulted in a significant contamination of stormwater, The
modification uses off-the-shelf high pressure hot water cleaning equipment for
engine compartment cleaning, eliminating the use of solvents and greatly
reducing the volume of waste requiring treatment. The overall system has
also greatly reduced the manpower requirements for vehicle cleaning.
Significant cost savings are projected compared to the previous operation,

S ER-.T .

: During Phase 3, two-day workshops are being developed and given at gach of
E: the three sites. The workshops are designed for decision-makers in each of
] the three services, including munagers, engineers, and operators who are
- responsible for similar military industrial processes at other facilities. RN,

The goal of the training programs is to give firsthand knowledge of highly :
. successful process modifications and an understanding of why they have been
! successful, so that participants will be even better equipped to take the
\ lead in adopting similar process modifications at their own facilities.

‘ 1.5 General Recommendations for Successful Process Modifications |
Based on the case study analysis in Phases 1 and 2 of this report, the
following recommendations were made for enhancing the 1ikelihood of success
o for future process modifications: |
?t 1. ldentify the potential advantages and disadvantages of including
;? the costs of hazardous waste disposal in production budgets so that they will

e v
Yula s

be used in production decisions.

E. 2. Investigate the possibility of providing incentives for hazardous
:f waste reduction efforts (e.g., returning money not spent on disposal to the
base recreation and welfare fund).

1-20
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3. Include production people in the design effort; since they will be
left to operate the modified process, they need to feel that it is theirs.

4. Ensure that environmental effects are considered as important as
production when conflicts between the two arise. It may be desirable to make
environmental rating one of the evaluation criteria for the base commander.

5. Ensure that adequate funding 1s provided to support wider adoption
of proven process modifications,

6. Ensure that appropriate adaptations are made to all technologies
(even off-the-shelf systems) before transferring them to facilities where
they have not been tested; thus, each technology will be "tailored" to the
individual facility.

7. In view of the typically high turnover rate among operations
personnel, ensure that a sufficient number of personnel are trained to
provide back-up operation when necessary.

8. Ensure that the data collected to predict costs and benefits of a
particular technology are accurate, valid, and sufficient.

9. Ensure that design personnel devote sufficient time, after
equipment installation, to inspecting the system for proper operation and
maintenance.

10 In considering locations for future demonstration studies, select
only facilities where the responsible personnel are enthusiastic about the
study.

11.  In conducting future demonstration studies, ensure that sufficient
manpower 1s assigned and that the personnel are adequately trained, well
supervised, and not fully commmitted to other projects.

12.  Whenever possible, make adaptations to off-the-shelf equipment with
a proven record of vreliability rather than selecting specialized or
complicated equipment.

Again, welcome to Hi11 Air Force Base for the Project of Excellence Workshop
on Plastic Media Paint Stripping. The remaining sections of these training
materials discuss numerous technical, environmental, and economic aspects of
this highly successful project to reduce hazardous waste generation from
paint stripping operations at DoD facilities.
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Presented by Richard Boubel, Project Officer, DELP

DEFENSE ENVIRONMENTAL LEADERSHIP
PROJECT

INAUGURATED JANUARY 1984
REPORTS TO THE DIRECTOR OF ENVIRONMENTAL POLICY, OASD

PURPOSE

o TO IMPROVE COMPLIANCE
v TO REDUCE WASTE
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PRESS RELEASE

DEFENSE_ENVIRONMENTAL LEADERSHIP PROJECT

Environmental protection 1s a multi-billion dollar DoD effort. Non-
compliance with environmental laws and regulations will adversely impact DoD
operations, resources and Congressional support. DoD {s the largest federal
generator of hazardous wastes, and the public, news media and Congress view
environmental protection from hazardous wastes as a high national priority.
Environmental protection cannot be avoided or ignored. The nuclear power
industry, for example, used the best engineering, planning and economic
talent available. The one area overlooked, environmental protection,
ultimately crippled the industry.

The environmental leadership project was initiated to provide DoD a needed
resource for long-range planning and policy development. The project has
undertaken 18 tasks which can be grouped broadly under "compliance" and
"waste stream reduction". Compliance 1is necessary to avoid crippling our
installations and production base, and waste stream reduction will reduce
disposal costs and future disposal-related problems.

The leadership project approach of planning to avoid problems will ensure
Teast cost compliance. Resources not required for environmental protection
are freed for other Defense programs., Effective planning and management are
used to i{dentify and solve problems before they become more costly.
Environmental protection need not be complex and costly, if handled properly.

Tha project team is dealing with some tough environmenta] {ssues -- problems
1ike groundwater protection, solvent recovery, regional hazardous waste
treatment, hazardous waste storage construction criteria, environmental
audits, and low-level radioactive waste disposal, These and future issues
will  improve significantly DoD's national leadership position in
environmental protection and avoid the pitfall of non-compliance.
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QI INDUSTRIAL PROCESS MODIFICATION TO
' REDUCE HAZARDCUS WASTE GENERATION
o PHASE I - STUDY OF EXISTING INFORMATION

i o PHASE Il - IN-DEPTH ANALYSIS OF A FEW DOD
INDUSTRIAL PROCESSES

o PHASE III - SELECT ONE PROCESS FROM EACH SERVICE
AS A DEMONSTRATION PROJECT OF EXCELLENCE

DOD NEEDS AN INCENTIVES PROGRAM FOR HAZARDOUS WASTE
REDUCTION/RECYCLING

e F L o RE A

. o TO PROVIDE UP-FRONT MONEY FOR WASTE
REDUCTION PROJECTS.

o TO RETURN BENEFITS TO THE INSTALLATION
COMMANDER.

FUNCTIONAL DESCRIPTION OF THE ENVIRONMENTAL, PRODUCTIVITY
ENHANCING CAPITAL INVESTMENT (PECI) PROGRAM
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THE DEPARTMENT OF DEFENSE

PRODUCTIVITY ENHANCING
CAPITAL INVESTMENTS
PROGRAM STATUS REPORT

PREPARED BY
THE DEFENSE PRODUCTIVITY PROGRAM OFFICE
FOR THE
ASSISTANT SECRETARY OF DEFENSE
FOR
MANPOWER, INSTALLATIONS AND LOGISTICS

MARCH 1984
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EXECUTIVE SUMMARY

! The Department of Defense (DoD) 1s pleased to report, once again, on the
- status and achievements of the DoD Productivity Enhancing Capital Investment
. (PECI) Program, In addition to providing specific information on this
g program, this report will describe the relationship of the PECI Program to
" man¥ other DoD productivity initiatives, ranging from established programs for
. employing modern industrial and management engineering techniques to the
Iy Department's relatively new emphasis on work force motivation and efficiency
reviews.

The Department is very proud of 1ts efforts. Since the initiation of
the PECI Program in 1977, a broad range of avenues for productivity
improvement have been investigated and pursued. Many have become institution-
alized in DoD mananement practices. Others are promoted as "self-help" tools
whereby managers can cope with the demands of increasing technology and
constrained or diminished resources. The Department recognizes that if it is
to be effective in maintaining a strong and ready Defense force, 1t has a
commensurate responsibility to do this {in the most efficient manner -- 2
i procass which means getting the greatest return from the dollar and manpower
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resources provided by the American taxpayer. DoD's PECI Program is a very DS

necessary effort to this end with a demonstrable impact. Sge

Tl

Initially started as a means of capitalizing on small dollar quick ;ljfjg

" return investment cpportunities, the PECI! Program has since evolved into a PR
|| broad strategy for productivity improvement. As presently structured, 1t b o

ot involves three distinct but directly related funding strategies - the KON

: Productivity Enhancing Incentive Fund (PEIF) for small dollar quick return RN

equipment projects; the Productivity Investment Fund (PIF) which focuses on
larger long-term investments with a payback period of four years or less; and
Componént Sponsored Investment (CSI) funding which complements the 0SD-
sponsored PIF but is more flexible to react to goals and priorities of the

1—’:1: .
. et Tl
- A,

individual Military Service or Defense Agency. Projects financed through each e
of these funds are selected competitively on the basis of *'eir economic Lt
merit and an assessment of their technical and operational potential. ':a}ﬂ

Together these three funding strategies have invested a total of $605 g*ﬁﬂ
million over the past four years to acquire modern technologfes and Hﬁug
faci1ities. The savings from these investments are expected to total over K
$3.0 bi1lion by 1990, through either direct reductions in Defense budget X
requests or by allowing DoD managers to plow back savings and thereby Ry
accomplish 1increased missions or attack critical backlogs within fixed :%:?1
resource limitations. Equally as important, these PECI funds have become a e
cornerstone in many of the Department's other productivity initiatives by Eﬁqgg
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providing ready and dedicated financing for opportunities identified through
the Commercial Activities, Efficiency Review and Work Force Motivation
Program. PECIs have also served as an avenue to foster infusion of high
technology projects into the Defense operatioral mainstream. Funds have been
provided for such wide-ranging projects as DoD's Lngistics Applications of
Automated Marking and Reading Symbols (LOGMARS) project invelving the use of
machine readable bar coding in logistics activities and the installation of
technologies developed through the Manufacturing Technology Program in the
repair of sophisticated weapons systems. Modern equipment has also been
procured for the Defense Taboratories, enabling them to greatly improve the
testing of new materials and systems at significantly lower costs.

Statistics on the PECI Program are impressive., Visible support by top
Dol management, a sharp focus on high-payoff investments, and an ultra-
conservative level of funding have resulted in a continuing increase 1in the
expected level of returns from PECIs. Savings to investment ratios for the
fast payback PEIF investments have grown from approximately $10 to $1 for
Fiscal Year (FY) 1977 investments to $13 to $1 for FY 1983 investments. Many
of the {ndividual dnvestment projects return about $15 for each dollar
invested during their average nine year 1life span. The larger PIF
fnvestments, because of their longer expected 1ife, have shown a much greater
growth in expected savings. First funded in 1981, the savings to investment
ratios have dramatically increased from 6 to 1 in that year to 14 to 1 for
projects included in the FY 1984 Budget request. Projects now in the FY 1485
Budget reflect a ratio of 22 to 1, with an expected internal rate of return
of over 80 percent.

In addition to the tangible benefits from PECIs, which include expected
manpower savings of over 17,500 spaces, these investments have also produced
a variety of intangible benefits such as improved work methods and
conditions, increased ability to cope with complex and mounting workloads,
and motivation for innovative productivity enhancing actions.

The program complements DoD's Asset Capitalizatfon Program (ACP) fin
industrially funded activities and planned modernization efforts across the
Department. More importantly, it recognizes and acknowledges the fact that
the Department's greatest asset is the initifative shown by its people. PECI
has received the full support of Defense management at all levels., With fits
present maturity, 1t i1s deserving of the support of the Congress for it
represents concrete evidence of DoD's ability to achieve tangible economies
through a judicious investment policy.

Contact: Mr. Richard J. Power, Director
Defense Productivity Program Office
2 Skyline Place, Room 1404
5203 Leesburg Pike
Falls Church, Virginia 22041-.3466
Phone: (703) 756-2346
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2.0 PROJECT DESCRIPTION

;; 2.1 Paint Stripping Process Description

55 2.2 Magnitude of the Problem

~ 2.3 Alternative Approaches to Plastic Media Paint Stripping
E{ 2.4 Process Variables and Constraints

&; 2.5 Project History

!. 2.6 The F-4 Blast Booth at Hi11 Air Force Base

;. Components

- Blast Booth

ci Equipment Room

Blasting System

Work Platforms

Modifications to Existing Equipment
Capital Costs

Operation and Maintenance Costs

»

Presentation by Bob Roberts, Project Developer -
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2.0 FROJECT DESCRIPTION

The Project of Excellence for the U.S. Air Force 15 the concept of replacing
conventional military paint stripping with plastic media paint stripping to
improve productivity and greatly reduce hazardous wastec generation. There
are many ways in which this concept can be applied. This section describes
the paint stripping process, the magnitude of the existing problem,
alternative approaches to plastic media paint stripping, and how this concept
is being applied at Hi1l Air For: u Base.

2.1 Paint Stripping Process Description

Paint stripping is the process ot removing paint and coatings from surfaces
in preparation for recoating. Complete stripping 1s often necessary for
incpection of underlying materials and for adhesion of new paint and coatings
to existing surfaces.

In conventional military paint stripping, sprays or baths containing acidic
methylene chloride solutions, phenolic solutions, or hot alkaline sodfum
hydroxide solutions are used to dissolve and 1loosen old paint. After
scraping, the resulting solvent-paint mixture 1is washed away with large
volumes of water, producing significant quantities of hazardous waste. The
process 1s 1labor intensive, dirty, and may overload waste treatment
facilities,

In plastic media paint stripping, smali plastic beads with rough edges are
air blasted at the painted surface causing the coating to dislodge. ‘lhe
plastic media is separated from the loosened paint particles by sfeving, and
the beads are recycled. Generation of wet hazardous waste (solvents and
paint sludge in water) is completely eliminated. A small volume of dry waste
is produced, which 1s classified as hazardous due to its metal content.

2-1




TS

N T

W T, T
.i",' .

-

M AARRAG0L TN

2.2 Magnitude of the Problem

Paint stripping operations are performed at virtually every DoD industrial
facility across the United States. To 11lustrate the magnitude of the
problem of hazardous waste generation from these operations, previous studies
have estimated that each naval shipyard generates about 9,000,000 gallons of
paint solvent waste each year, Approximately 20,000 gallons of solvent-laden
wastewater is genarated for each military aircraft which has paint removed
using conventional methods.

The Department of the Air Force, including the U.S. Air Force, Air National
Guard, and Air Force Reserve, has nearly 10,000 aircraft of all types
currently in service, as shown by Table 2.1. The average age of all aircraft
as of September 30, 1984, was slightly more than 13 years. With an average
time between Planned Depot Maintenance (PDM) of about five years for many
aircraft, plus requirements for unplanned maintenance, there could be 2 need
to strip paint from 2,000 or more aircraft per year,

Table 2.1
NUMBER AND AGE OF SELECTED AIRCRAFT
IN THE U.S. AIR FORCE, NATIONAL GUARD, AND RESERVE
(September 30, 1985)

ALRCRAFT NUMBER AVERAGE AGE
A-7 382 11.2
A-10 670 4.5
B-52 264 24 +
¢-130 723 19.4
C-131 747 23.6
F-4 1621 16.4
F-15 697 5.3
F-16 723 2.5
F-111 339 12.4
1-37 615 22.2
7-38 820 18.5

ALL TYPES 9462 13.2

Source: Air Force Almanac, May 1985,
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Currently, the Ogden Air Logistics Center at Hill Air Force Base strips paint
from only a portion of the 300+ aircraft which it receives each year because
of the time and expense required for conventional paint stripping. Aircraft
are stripped if they have more than six coats of paint, if the paint
condition does not meet certain standards, {if a certaln type of paint needs
to be replaced, or if inspection procedures require paint removal.

In addition to complete 2aircraft which are in service, paint removal is
occasionally required for aircraft which are on display or in storage, motor
vehicles, and other weapons and equipment. Paint removal from system
comporents 1s also frequently necessary.

2.3 Alternative Approaches to Plastic Media Paint Stripping

The following factors and other site-specific conditions and requirements
determine what type of equipment and facilities will be best suited for
plastic media paint stripping at a specific location:

1. The size, shape, and composition of the objects to be stripped.
Are they aircraft components or conplete 2ircraft, small fighter aircraft or
large bombers, fixed or rotary wing? What type of surfac s do they have?

2, The frequency of the same stripping operation at the same location.
Will 4t be one aircraft per day or one aircraft per month?

3. Time and manpower available. How fast does each item need to be
stripped and how many qualified people are available to do it?

4, Occupational health and safety and environmental considerations.
These are discussed in Section 6.0,

5. The economics of media recovery. Since plastic media is relatively
expensive ($1.70/pound) and only about 5% 1s lost during each use, recycling
1s practiced. Should media recovery be done by hand or by some type of
material handling system? How will the paint chips and dust be separated
from the recovered media?

6. Separation from water. Since water causes the plastic media to
agglomerate, the paint stripping and media recovery operations should be




VA B N ¥

separated from vehicle washing operatfons. The media should also be
protected from precipitation and condensation.

R L

Equipment and facilities for plastic media paint stripping currently range in
size and complexity from small portable blast machines with one hose and no
media recovery to the F-4 blast booth with five hoses and automatic media
recovery at Hil1l Air Force Base. Several types of abrasive blasting

LS TS

i equipment, with and without media recovery, are described in the
. manufacturers’' 1literature in Appendix 3. Glove boxes with vacuum recycling
'ﬁ can be used for small components. Appendix 2.3 describes how the basic F-4
. blast booth module could be used for more aircraft, larger aircraft, and

ground equipment.

Alternative approaches for plastic media recovery include the following:

i 1. Manual collection with brooms and shovels on a flat surface.
;;‘ 2. Manual collection to a central pit or trench with converdor or
> vacuum recovery.

3. Mechanical or pneumatfc collection over a large area, such as the
1ive floor of the F-4 blast booth.

4. Blast noz2les with recovery systems,

5. Glove boxes with recovery systems.
Each of these approaches has advantages and disadvantages which depend on the
application.  Each technology for plastic medfa paint stripping presents
tradeoffs between capabilities and costs.

2.4 Process Variables and Constraints

Operators of plastic media stripping equipment must be skilled enough to
avoid damaging the surface from which paint 1s being stripped. In fact, the
greatest drawback to this technique 1s the difficulty in selecting and
controlling the variables for each application, dincluding bead hardness,
roughness and size, motive air pressure, standoff distance, application

2-5
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angle, nozzle size, feed rate, etc. This task i1s especially difficult with

PATSERETE NP Y SEPLP

: fiberglass resin surfaces. The type of resin which is present usually cannot ';'E

I be pre-identified. Damage to the fiberglass surface is possible 1f the wrong .;73
1 media or method 1s used to strip the coating. :Sﬁfﬁ
a - '\u
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-
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The key parameter for successful use of plastic media blasting is hardness -
the paint must be softer than the plastic media, which in turn must be softer
than the surface underneath the paint coat. For many military paint
stripping applications, this relationship does not exist. For example, epoxy
and urethane paints are harder than aluminum surfaces and dry blasting is not
applicable. This problem could be alleviated by presoftening the paint with
a solvent and allowing the treated surface to dry prior to blasting. R
However, this use of solvents defeats the advantage of dry blasting and could R
b not be carried out with a 1ive floor recovery system,
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There are several measures of hardness as shown in Table 2.2. Moh's scale k:gri
has been used to describe the relative hardness of substratas, paints, and ﬁﬁiﬁ
abrasive materials involved in paint stripping. Table 2.3 compares the ﬁﬁf:

relative hardness of abrasive materials (on the right) to paints and -
substrates (center) and to Moh's hardness scale of 1 to 10 and the minerals -
which are now commonly associated with the scale. 1%32
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Table 2.2

HARDNESS SCALES FOR MATERIALS

HARDNESS SCALE MATERTALS
INDENTATION BRINELL METALS AND ALLOYS
REBOUND ROCKWELL PLASTICS

SCRATCH MOHS MINERALS

CUTTING

ABRASION
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:J:.
Eﬁ Table 2.3
b HARDNESS OF MATERIALS (MOH'S SCALE)
. 10 DIAMOND
;—:~ SILICON CARBIDE
X 9  CORUNDUM
"y
Ry 8 TOPAZ OR BERYL ALUMINA ZIRCONIA
N 7 QUARTZ PORCELAIN ool
b TOOL STEEL GARNET A
6 FELDSPAR SILICA e
B ANODIZE GLASS R
5 APATITE TITANIUM STEEL
. 4 FLUORITE MAGNESIUM TYPE I11
o PAINT, FIBERGLASS POLYPLUS
3 CALCITE RESINS, KEVLAR POLYEXTRA
b ALUMINUM AGRI-MEDIA
b 2 GYPSWM
1 TALC

Experience at Hi11 AFB has suggested the following Moh's scale values for

materials typically encountered in aircraft paint stripping: $§3§

ek

Material Moh's Scale Hardness ﬁ}ﬁﬁ

Anodized aluminum 5.4 @

Steel, stainless steel, titanium 5.5.5 o

Magnes {um 3.8 b
Fiberglass, molded dense resin®* 3.5
Paint 3.3 - 3.4

Fiberglass, hand laid less dense resin¥ 3.2 G

Kevlarw 3 kﬁﬂ

Alclad, dead soft aluminum 2,73 Ffjf

* Palyester resins are softer than epoxy resins !i*ﬁ

Note: Composite materials are damaged if the resin is eroded and leg;

the fibers, such as fiberglass, nylon, or carbon graphite, e

are exposed. gi\?
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The manufacturer's literature in Appendix 3 1lists the followiny hardnesses
for the three types of plastic media currently available:

Plastic Media Moh's Scale Hardness
Type 111 4,0
Polyplus 3.5
Polyextra 3.0

Ideally, each material could be ranked higher on Moh's scale than every other
material which it can scratch or abraid. However, a number on Moh's scale
does not necessarily reflect other characteristics of materials, such as
cohesive and adhesive strength, elasticity, malleability, durability, and
thickness. In addition, materials may have a range of hardness values rather
than a unique number. Resistance to abrasion also depends on the force and
length of time with which abrasive materials are applied.

Quality control tests and measurements are required to determine whether
specific blast media and application methods are appropriate for specific
paints, coatings, and substrates. The data base on plastic media paint
stripping is expanding rapidly as the process is tested and implemented at
more locations. Efforts are being made to incorporate this information into
the appropriate technical orders for aircraft maintenance.

2.5 Project History

Table 2.4 summarizes the history of aircraft paint stripping at Ogden ALC
from construction of the Corrosion Control Building in 1957, through research
and development of plastic media paint stripping beginning in 1879, to
construction of the F-4 blast booth in 1985. More details concerning the
development of the project are given in the references contained 1n Appendix 2
and in many of the other references 1isted in the Bibliography.
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;“: Table 2.4 ; 2::
N PROJECT HISTORY R
I'.q ;-‘i‘.:
! 1957 CORROSION CONTROL FACILITY BUILT S
- PHYSICAL AND CHEMICAL PAINT REMOVAL e
& 1979 R & D WORK BEGAN ON BLAST MEDIA i
il AGRICULTURAL PRODUCTS ?ffj
b PLASTIC BEADS e
» AIRCRAFT COMPONENT TESTING T
” JUL 1983  PRAM PROJECT APPLICATION s

F-100 FIRST PLANE STRIPPED & PUT ON DISPLAY ! -

JUN 1984  CONTRACT AWARDED FOR F-4 BLAST BOOTH o
JUL 1984  CONSTRUCTION BEGAN OF F-4 BLAST BOOTH o
PAINT REMOVED FROM FIRST F-4 USING PLASTIC L
MEDIA P

MAY 1985 FIRST F-4 STRIPPED IN BLAST BOOTH ol
DEDICATION OF NEW FACILITY R
F-102 STRIPPED FOR HERITAGE MUSEUM e
AUG 1985  DELP WORKSHOP ON PLASTIC MEDIA PAINT o
STRIPPING B
1986 ADDITIONS AND ALTERATIONS TO CORROSION N
CONTROL FACILITY oo

Most of the new facility was funded by the Air Force PRAM Program, PRAM
stands for "Productivity, Reliability, Availability, and Maintainability."
PRAM funds are available for one-of-a-kind research and development projects
which are 1ikely to contribute to one or more of these four goals at Air
Force installations. A comprehensive report on the whole PRAM project will
be completed when the F-4 facility 1s turned over from development to
production.
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- 2.6 The F-4 Blast Booth at Hi11 Air Force Base

' The purpose of the new facility is to remove paint from F-4 aircraft. The
;‘ facility, as shown in Figure 2.1, 1s a prefabricated steel building with the
:: following components and accessories:
N 1, Access doors
' 2. Observation booth (added since drawing was prepared)
3. Plastic media supply system

N Plastic media storage hopper

! Air compressor and refrigerated drier
i Blast generators

. Blast hoses and 1ighted nozzles

Small parts blasting area
4, Plastic media recovery svstem
Support and recovery floor
Flex connectors
Manifolds
Main recovery pipes
Dust collector
Classifier
Rotary feed valves
5, Ventilation system
Fresh air supply inlet
Heating co1l and fan
Downdraft registers
Dust collector
6. Utility services
Transformer
Electrical control panel
Utildty air
Central Vacuum
wall and ceiling T1ghting
(No water)
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Note: Numbered components are identified in the Legend
Source: Royce Mechanical Systems, Auqust, 1984.
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| LEGEND
: DESCRIPTION
ROYCE - SUPPORT BPNEUMATIC FLOOR RECOVERY Y3,
BI-FOLD AUTOMATIC DOOR

CENTRAL VACUUM SYSTEM

LDTILITY AR

WALL AND CEILING LIGHTING
EMERGENCY LIGHTING |
DOWN DRAFT VENTILATION REGSTERS
MEDIA REBCOVERY JLASSIFIE R

MEDIA RECOVERY MANIFOLD

pad
O

O 00} 4 & G HBiw|ro|—

BLAST GENERATDRES
MEDIA STORAGE HOPPER,

BLAST HOBE AND LIGHTED NOZZLE
RECOVERY Y8, CARTRIDGE DUGT LOoLLECTOR
FAN UNT - FLOOR RECOVERY SYySTEM *
ELECTRICAL  CONTROL. Pawwm,

FRESH AlR SUPPLY INLET

HEATING COIL. AND FAN-VENTILATION AR
VENT/LATION. AR DUST COolLECTOW
AR COMPREGGOR § REFRIDGERATED DRIER,
HALON FIRE SURPRABSION SYSTEM:

- SMALL PARTS BLAGTING AREA,

% | ROTARY FEED vALVES ‘

.3 MAIN RECOVERY PIFES
MEDIA RECOVERY. FLEX CONNECTORS

ROYCE MECHANICAL SYSTEMS Inc.

OGORN UTAM _

BCALE:  NO N APPROVED BY! -, /
f 7 g
cate: AUG -84 /

ARRANGEMENT
ANRCRAFT PAINT REMOVAL BLAST B00TH

PRAM PROJARCT NO.CO'I4B APLGC 2208B-0) | URAWING NUMSER
VAP COMNTRACT NO. FA2EE0 - B¢ -c~3627 1 oF 40

orawn 8y D, PTeRcEN

REVISED”
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7. Safety Equipment

Emergency 1ighting

Halon fire suppression s)stem
o Fire extinguishers

NENY - AR | 3 A

e Grounding wires
i Aircraft supports
Scaffolding

Fersonal protection equipment

Parsonal safety equinment includes the following, as discussed in Section
6.0:
During blasting
Breathing airline hoods
Coveralls
Leather gloves
Safety shoes
Ear Protection
During cleaning of beads and dust
Dust respirators
Coveralls
Goggles

Major components of the F-4 blast booth are discussed below.

Blasting Booth

The blast booth has four doors. The main access door, spanning the entire

width of the booth, {s located on the west end. The door 1is a standard fj}*
horizontal hinged spliit overhead hanger type door. The south side of the kjig%
booth has a standard overhead roll type door for equipment access and a Moty
standard personnel access door. A similar personnel access door is located _.‘”‘
on the north side of the booth. Each of these doors is connected to a §;§§£

£

L - v
] -, »
_. s E" .4
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n warning device consisting of a red strobe 1ight mounted at the ceiling which iy
~ is activated in the event that someone enters the booth during blasting. R
I Opening any one of these doors can automatically shut down the blast air F-;{.!
f; supply to the nozzles. :ﬁg&}ﬂ
2 RO
. Fire protection in the blast booth is provided b; a halogen gas suppression E§E§§
P] system mounted at the ceiling. This system is used because the blasting and b A

=
%

bead reclamation system requires dry conditions, preventing the use of a
water sprinkler fire suppression system. el

P
A

e o
£ 4 2
Cand

T Pt o LTI TN

Lighting 1in the booth 1is supplied by twelve lights, recessed in the booth S
walls, as well as overhead lighting to eliminate most shadows.

The blast booth includes a suspended ceiling and finished internal walls to
minimize dust buildup. Due to the downdraft nature of the dust suppression
and bead reclamation system (1ive floor and overhead return air), very little
dust will be in suspension in the air. Because the dust is of an inorganic
material, air flow and dust Tevel monitors should not be required in this
facility, and have not been 1included. Should OSHA rule they are reguired,
they can easily be added.

The blast booth has a 1ive floor. The floor {s made of removable grates
overlying a series of troughs. Fine wire mesh covers the troughs to catch
oversizad debris and prevent plugging of the holes at the bottom of the
troughs. The troughs, or plenums, are ccnnected to vacuum equipment, dust
collection, and bead recovery systems.
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The live floor system covers the entire floc- area of the blast booth, wall
to wall. The floor's air duct system is designed to provide equal suction
aver the entire floor area. This allows blasting areas to be used
simultaneously throughout the booth, under normal blasting pressures, without
loss of suction force in any particular area. This system prevents "dead"
araas, a feature not found in other Tive floor air systems.
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Dust separation and collection equipment is located outside the butlding and
consists of screening equipment mounted on top of a dust collector.
Reclaimed plastic beads arec returned to bead storage hoppers in the building
by steeply inclined chutes through the wall of the building. Dust 1s
discharged from the bottom of the dust collecto into sealed drums outside
the building.

Equipment Room

The equipment room occupies about one-fifth of the building and {s locat.d at
the east end. It 1s completely isolated from the blasting area and does not
include access doors to the blasting area. This has been done to keep dust
out of the equipment room and i{nadvertent access to the blast area hy
untrained personnel who may be working in the equipment room. A
control/obervation room has been built into the wall dividing the blasting
area and the equipment room with the access door finside the equipment room.
The observation room allows supervisors and visitors to watch the blasting
procedure without having to enter the blasting area.

Two major pieces of equipment are used in the blasting booth: the blasting
system and the work platforms. These were especially designed for the Hill
Air Ferce Base stripping facility, but existing equipment may be modified for
use with plastic media. The equipment and modifications are described below.

Blasting System

The blasting system consists of five 10 cubic feet vessels each with 1ts own
set of controls and gauges which can be preset and locked. Eacnh vessel is
connected to a pipe running along the north or south wall of the blast booth.
There are five separate and independent blasting hoses, each having a half-
inch nozzle strategically placed to cover the entire blasting area. The
plastic bead storage hoppers are located inside the equipment room and are
mounted above the blasting system machines.

2-16
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A single 100 hp air compressor supplies blast air to all five blasting
machines and produces a maximum blasting pressure of 40 psi to each nozzle.
The air is filtered and dried. The weight of each of the blasting hoses fis
carried by overhead counter-weighted mechanisms. This reduces operator
fatigue, and prevents the hoses from dragging on the deck or fouling the
equipment being blasted.

Work Platforms

Specially designed, wheeled work platforms have been built to provide access
to all surfaces being treated. The wheels are sized to operate over the
floor grating and include locking mechanisms. These platforms are made of
industrial grade floor grating and have handrails. Parts of the platforms
have been covered with rubber cushions to prevent damage to aircraft
surfaces.

Modifications to Existing Equipment

A 1ive floor can be easily installed on top of an existing concrete hanger
floor, The 1live floor structure is only 6 inches deep. Mounting on an
existing floor would require shallow ramps from the existing floor level to
the tep of the 1ive floor grating.

If an existing Glove Booth 1s to be modified for use with plastic material,
the booth should be thoroughly cleaned of all existing blasting materials.
An adequate dust collector wust be connected to the booth so that the
hazardous waste can be collected for disposal., Light-weight leather gloves
placed over standard glove booth rubber gloves will increase service life.
It 1s critical that air withdrawn by the recycling system in the glove booth
be balanced with air flow from the nozzle to ensure proper cperaton and to
minimize dust leakage from the booth.
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Existing sand blasting equipment can be used for plastic blasting with the
following modifications (Tech Order 1F-4C-3-1-6, Roberts, Fehruary 1985):

'jﬁ )

1. Install a standard pressure control valve in the inlet air supply
line at the inlet air 1ine connection point. The valve size will match the
inlet air 1ine size for pipe diameter. This control valve is necessary to
provide a nozzle pressure of 40 psi or less.

Rty =%

- 2. Install a standard one-way air flow check valve between the air j%;ﬁﬁ
= regulator and the inlet to the blast pot. The check valve will be the same iiﬁfi
Il diameter as the inlet air supply line. This check valve 1s required to P
- TG
o prevent material back-flow into the pressure regulator during operation. gkq&
'-m.‘»-F.

i) \-.p'!“

el

3. If the existing pressure pot has a round bottom, install a standard Lt

air operated vibrator on the lower side of the pot. This 1s required to
ensure a constant flow of plastic into the blast hose. NOTE: If the

pressure pot has a 60 degree cone, the vibrator is not necessary.

4, Install a light-weight blast hose - preferably with nylon nozzle
connections. Ensure that the hose is designed for blasting and has an
integral ground. A standard weight sand blast hose is not necessary for use
with the plastic media. Standard bronze hose fittings are not necessary for
use with blast media.

5. Install a permanent magnet in the return plastic media flow path.
This will trap any small steel shavings which are removed from damaged screw
heads. Removal at this point will prevent contamination of the recycled
plastic blasting material with steel particles. These steel particles, 1f
allowed to remain in the plastic material, will cause damage to the aluminum
surfaces during future blasting operations.



Capital Costs

The construction contractor's original bid for the plastic media paint
stripping facility at Hi11 Air Force Base was as follows:

STRUCTURE Costs (1984 §)
Prefabricated Building 78,000
Electric Transformer 28,000
Subtotal 106,000
EQUIPMENT
Blasting Machinery 12,500
Live Recovery Floor 300,000
Air Handler and Classifier 120,000
Fire Extinguishing System _41,000
Subtotal 473,500
Total $679,500

These costs include materials, equipment, and labor. The 1ive floor
reprasents almost 50% of the capital investment. The price of the floor
probably reflects some development costs and therefore may be smaller for
subsequent installations. Since this was a prototype facility in which many
innovations were made as construction progressed, the overall cost is
apparently around $1,000,000. Future modular design packages for similar
facilities have been proposed. Costs could be about $750,000 per module and
vary depending on number of modules and unique mission requirements and site
conditions.
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Operation and Maintenance Costs

Operation and maintenance costs for this facility wiil i{nclude labor,
materials, energy, waste disposal, and maintenance. Preliminary data for the
F-4 facility includes the following:

IEPENEIATR

' Time Rate Total

Labor 48 hrs/afrcraft @ $35.56/hr =  $l612/2ircraft
- Materials (Beads) 200 lbs/aircraft @ $1.73/1b =  $346/aircraft
o Energy Use (Refer to the presentation by Bob Roberts

Waste Disposal on the following pages and to AFLC Form 177
in Section 5)

3 Maintenance
}Q Labor comprises a large portion of the operating cost. As the operators
iﬁ become more proficient at their tasks, the manhours required to strip an

aircraft may decrease. A1l of these cost estimates are based on early 1985
costs at Hill Air Force Base.
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§ PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
2 HILL AIR FORCE BASE AUGUST 13-14, 1985
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Presented by Bob Roberts, Project Developer

PURPOSE

TO PROVIDE SPECIFIC INFORMATION RELATING TO PRAM PROJECT 00-143
AT HILL AIR FORCE BASE, UTAH

AREAS 1DENTIFIED:
" BACKGROUND
*  OBJECTIVES
*  PROJECT TASKS
*  INPLEMENTATION
*  SCHEDULES
*  FACTORS
*  ECONOMICS - 1 & 11
*  ENVIRONMENTAL ASSESSMENTS
* SUMMARY

OBJECTIVES

*  TEST EVERY KNOWN SUBSTRATE FOR EFFECTS OF BLASTING

*  ESTABLISH NOZZLE PRESSURE LEVELS AND PLASTIC MEDIA SIZE

*  DEVELOP TECHNIQUES FOR PAINT REMOVAL FROM LARGE/INTRICATE SURFACES
*  ELIMINATE CONTAMINATION HAZARDS ASSOCIATED WITH CHEMICALS

®  MEET THE OSHA/CPA REQUIREMENTS

*  IMPROVE WORKING CONDITIONS

*  DECREASE TIME

*  IDENTIFY PROBLEMS ASSOCIATED WITH BLASTING
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i BACKGROUND

\ *  CHEMICALS ARE THE PRESENT "STATE-OF-THE-ART" FOR PAINT REMOVAL

i *  CHEMICALS ARE EXPENSIVE ($585,000 EXPENDED AT HILL AFB IN FY 83)
i *  BIO-ENVIRONMENTAL PROBLEMS AND SAFETY HAZARDS

i *  CHEMICALS DO NOT REMOVE ALL PAINT - HAND SANDING REQUIRED

*  SEWER CONTAMINATION ABOVE EPA ALLOWABLE LIMITS

: *  EPA DEMANDS CONTINUAL IMPROVEMENT

i *  CHEMICAL PAINT REMOVAL 1S TIME CONSUMING

: *  CHEMICALS NEED HEAT TO WORK - HEAT MEANS ENERGY CONSUMPTION

: *  CHEMICALS DESTROY CONCRETE FLOORS
i *  LARGE AMOUNTS OF WATER ARE REQUIRED FOR RINSING - ALL CONTAMINATED
*  CHEMICALS ARE WORK INTENSIVE

PROJECT TASKS

*  OBTAIN AUTHORITY UNDER "PRAM” TO VERIFY PROCESS

*  BUILD A FACILITY WITH *PRAM* MONEY

*  PROVIDE A STATEMENT OF WORK FOR PROCUREMENT ACTION

*  IDENTIFY THE ITEM AS “EQUIPMENT” NOT A MILITARY CONSTRUCTION PROGRAM
*  PREPARE DOCUMENTS FOR PROCESSES/PROCEDURES - TECH DATA

*  DEFINE THE TASKS TO BE ESTABLISHED

*  PROVIDE MILESTONES

®  ESTABLISH A CONTROL/REPORTING SYSTEM
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*  PROVIDE ARMY/NAVY/AIR FORCE ACTIVITIES WITH SPECIFICS
PERFORM CONCURRENT TESTS WITH ALL AGENCIES
*  COMPLETE TEST PHASES AND VERIFY PROCEDURES
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o *  VALIDATE TECH DATA
t. *  OBTAIN AUTHORIZATION IN APPLICABLE TECH ORDERS
. *  TESTS - TESTS - AND MORE TESTS

- *  RESPOND TO "DEVIL'S ADVOCATE"
2 *  MEET MILESTONES FOR DEVELOPMENT
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SCHEDULE s

*  OBTAIN PRAM AUTHORIZATI0N Kj
*  TRANSFER FUNDS FROM ASD TO AFLC «:
*  STATEMENT OF WORK TO PROCUREMENT E-x
*  AWARD CONTRACT
*  START CONSTRUCTION - el
" MAINTAIN SURVEILLANCE i
*  CONCURRENT TESTING ?i:ijl}i'
*  ON-GOING DEMONSTRATIONS E‘%
*  BLAST A COMPLETE F4 AIRCRAFT ;rx

*  PROVIDE REPORTS i:\
2 - 2 3 » '.:I;;:
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FACTORS

Pk LS

*  TESTS ON F4 COMPONENTS VERIFIED BY METALLURGICAL LAB AS SAFE
*  TECH ORDER 1-1-8 AND 1F-4C-3-1-6 ALLOWS BLASTING
* TESTS INDICATE REMOVAL RATES OF 1.5 TO 2.5 SQ FT PER MINUTE
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*  PLASTIC MEDIA AVAILABLE THROUGH GSA
' *  BLAST EQUIPMENT AVAILABLE FROM AT LEASE 3 DIFFERENT MANUFACTURERS
*  REFURBISHMENT OF EXISTING FACILITIES A REALITY
*  CONTINUATION OF TESTING PROGRAM - HONEYCOMB - COMPOSITES - ETC.
*  AMORTIZE RATES ARE PHENOMINAL
*  ALMOST TOTAL ELIMINATION OF CHEMICAL HAZARDS
*  SAVINGS IN 1+ MANPOWER - MATERIALS - ENERGY

SAVINGS
COBT COMPARISON

CHEMICAL VRS PLASTIC BLAST

CHEMICAL PLASTIC

HEATING/STEAM $ 938,00 $ 0,00
ELECTRICAL 231,00 127.00
INDUSTRIAL WASTE 2,462,00 0.00
MATERIALS 5,335,00 346.00
LABOR 11,546,00 1,321.00
FLOW DAYS 7,343.00 1,049,00

TOTALS $27,455,00 $2,843,00

SAVINGS PER AIRCRAFT: ($27,855.00) - ($2,843.00) = $25,012,00

ANNUAL SAVINGS: (215 A1rcrarT) X ($25,012.00) = $5,377,580.00
2-24 '
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ECONOMICS - 11

PRODUCTION COMPARISONS

AN - DORMNERY

END ITEM CHEMICAL TIME BLASTING TIME
RUDDER 3 HR 36 MIN 15.6 MIN
INBD L/E FLAP 2 HR 48 MIN 21.6 MIN
SPOILER HO MIN 14.4 min

. OUTBD L/E FLAP 2 1R U8 MIN 18,6 mIN

3  AILERON 6 HR 28 MIN 32,4 MIN

o WINGFOLD 8 HR U5 MIN 54,1 MIN

. STABILATOR 9 HR 43 MIN 55,2 MIN

-

' COMPLETE F4 (PROTOTYPE) 341 HR 39 R

o P-8 PUMPER FIRE TRUCK 52 R 4 R

E D-50 PICKUP 40 HR (SANDING) 1 WR 20 MIN

r 1/2 TON DODGE RAM PICKUP 60 HR (SANDING) 1 WR 55 MIN

ENVIRONMENTAL ASSETS

*  DUST COLLECTORS MAKE IT POSSIBLE TO RECYCLE BLASTING MATERIAL
* 50 FPM AIR WILL ELIMINATE DUST PROBLEMS
*  ND WATER POLLUTION
*  VERY LITTLE WASTE HAZARD
BURN POWDER AS FUEL

PLATE OUT CHROME

*  (SHA/EPA REQUIREMENTS CAN BE ACHIEVED

* VERY LITILE PEOPLE PROBLENS g ¥
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SUMMARY

*  OSHA/EPA DEMANDS THE REMOVAL OF CHEMICALS

*  PLASTIC BLASTING IS AVAILABLE NOW - NO DEVELOPMENT

*  GOVERNMENT APPROVAL EXPECTED IMMEDIATELY

MONEY SAVED CAN BE USED FOR FOLLON-ON DEVELOPMENT IN:

LAZER
FLASH LAMP
ROBOTIC APPLICATIONS

*  EQUIPMENT/MATERIALS AVAILABLE R

*  PONETARY SAVINGS ARE REAL

"
l.)'f"{
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1284 ANNUAL ENVIRCONRIERTAL
PROTECTION SURTRIARY
of the
Asslstent Sesratary of Celsnes
MANPOWER, INSTALLATIONS
ARD LOQISTICS
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ABOUT THE COVER

REMOVING PAINT FROM AIRCRAET HAS BEEN A COBTLY AND MESSY JOB SINCE THE
BEGINNING OF AVIATION, WORSE, USING OUR OLD MKTHODS WE PRODUCED ABOUT
20,000 GALLONS OF HAZARUGUS WASTE WHEN STRIPPING AN AIRPLANK,

THE COVER PHOTO SHOWS AN AIRMAN AT HiLL Afm FORCE BAsE REMOVING PAINT USING
A NEW PLASTIC BEAD BLASTING PROCESS THAT PRODUCES ONLY 100 POUNDS OF DRY
WASTES, WHEN THE NEW SYSTEM {8 PUT IN PLACE THROUGHO'IT THE DEPARTMENT, 1T
WILL AVOID GENERATION OF MILLIONS OF GALLONS OF HAZARDOUS WASTE AND SAVE
OVER $100,000,000 ANNUALLY IN OPERATING AND WADTE DISPOSAL COSTS.

THE NEW PROCESS WAS DEVELOPED BY THE HILL AIR Forck Base work morcy, [T's

A PRIME EXAMPLE OF HOW WE ARE WORKING TO SAVE MONEY AND REDUCE HAZARDOUS

WASYE GENERATION,

EXCERPTED FROM PAGE 3 OF THE GENERAL REPORT:

"REDUCING THE AMOUNT OF WASTE WE GENERATE 18 ESPECIALLY WORTHWHILE,
INE INNOVATION WE ARE PARTICULARLY PROUD OF 18 A BYSTEM PERFECTED BY 'WORKERY

AT HILL AIR FoRCE BASE' THAT REDUCES WASTE EROM ALRPLANE PAINT 8TRIPPING BY 993,
IMPLEMENTING THI8 SYS1EM ACROSS THE DEPARTMENT WILL ELIMINATE THOUSANDS OF TONS

OF HAZARDOUS WASTE AND SAVE OVER $100 MILLION ANNUALLY."
2-21
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5 FORMULATION FOR COST SAVINGS
W

- HEATING/STEAM

k- AR

BUILDING 223 - PLASTIC BLASTING
* BEAT KECOVERY AVATLABLE FROM AIR COMPRESSOR & DRYER = 500,000 BTU/HR
(.90 BIU/HB) X (1,375 crm) X (60 F - 6 F) = 66,825 BTu/MR

* HEAT LOAD B'JILDING 223

12D_EJ1h1l_X.i3ﬂﬂ*EI.;E%fggiﬁg%JLiﬁﬂ_E;;JiJﬂ_ = 146,285 Bru/HR WALLS

BTV

MW = 14,210 BTu/HR ROOF
19 BTU

TOTAL LOAD = 127,320 BTU/HR

* (500,000 BTU/HR) - (127,320 BTU/HR = NO HEAT PEQUIRED

r'f"
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FURMULATION FOR COST SAVINGS
HEATING/STEAM

BUILDING 220 - CHEMICAL STRIPPING
® CUBIC FEET PER MINUTE FRESH AIR

(130 rr/Le) X (39 F1/u1) X (100 FY/MIN/PLO) = 507,000 CFM ok

* AVERAGE YEAR/ROUND AIR TEWPERATURE = 51 pecaees F f'-_:'::.{:ifi

mandd

© COST OF STEAM FOR HEAT = $5,59 per miLtion BTU's zﬁhﬁa

asg, o PNUAL COST: 6 Y
(.90 &ECHB) X (507.000 cem) X (70 ¢ - 51 ) X ¢dDoMas) x (200 pavs) y (§5.59 5a4201,500.00 '::;;‘.g
* (03T PER AIRCRAFT | w
LI | 435,00 o0 Rk
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FORMULATION FOR COST SAVINGS

ELECTRICAL
COST PER KILOWATT HOUR = $0,05

* BUILDING 220 - CHEMICAL STRIPPING
EQUIPMENT:
(8 suppLY FaNS) X (25 WP EAcH) = 200 wp
(16 ExHAUST FANS) X (7% WP EACH) = _120 HP
320 we

" _* ANNUAL COST: .
(7457 S X (320 We) X (16 WR/DAY) X (260 DAYs/vEAR) X$0,05/kwn) = $49,634,00

. . . 634,00 y & e
;;‘ COST PER AIRCRAFT:  $jdB3bl0 ) = 4231
q} * BUILDING 223 - PLASTIC BLASTING
EQUIPMENT: PRIMARY AIR 150 we
SECONDARY AlR 25 wp
AIR COMPRESSOR 150 we
REFRIG DRYER _15. up_
340 we

* COST PER AIRCRAFT:

(,7457 ﬁg) X (340 we) X (10 2%%;) X ($0.05/xwn) = $127.00 ***

FORMULATiON FOR COST SAVINGS
INDUSTRIAL WASTE

* BUILDING 220 - CHEMICAL STRIPPING EFFLUEHT = 210,000 6aL/pay
* TOTAL IWDUSTRIAL WASTE PLANT EFFLUENT = 600,000 GAL/DAY
¢ ALLUAL COST OF CHEMICALS 70 UPERATE INDUSTRIAL WASTE PLANT = $912,500.00
* ANUAL COST OF SLUDGE DISPERSAL/TRANSPORTATION = $600,000.00
¢ TOTAL YEARLY PLANT COSTS $1,512,500.00

* CHEMICAL STRIPPING SHARE OF COSTS:

‘%&87888“2AL Fer/bay- X 100 = 35%

* COST PER AIRCRAFT: (ESIQIé_ﬁféégig?Sﬁﬂﬁﬂﬂ. = §2,462,00 ***

L
o

A
RN
- e 2 R

er.ser
LA

v,

* BUILDING 223 - PLASTIC BLASTING

* 0 LNOUSTRIAL WASTE EFFLUENT 0.00 ***

ot

-.’
"
- “

ol P} 3
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FORMULATION FOR COST SAVINGS
MATERIAL

Sl Per

* BUILDING 220 - CHEMICAL STRIPPING
CONSUMPTION = 468 GALLONS PER ALRCRAFT
COST PER GALLON = $11.40
COST PER AIRCRAFT:

' (468 saL) X ($11.40) = $5,335,00 ***

* BUILDING 223 - PLASTIC BLASTING
CONSUMPTION = 200 POUNDS PER AIRCRAFT

B SEUGANG P rPRNY,  TheN

COST PER POUND = $1,73

]

Ei
.
e

COST PER AIRCRAFT:
(200 pounps) X ($1,73) = $346,00 ***

FORMULATION FOR COST SAVINGS
LABOR
FY 85 RCC APPROVED RATE $33,86 Per HOUR

* BUILDING 220 - CHEMICAL STRIPPING

ENGINEERING STANDARD FOR F-4 296 HOURS
ENGINEERING STANDARD FOR COMPONENTS . 45 Hours
TOTAL 341 Hours

* COST PER AIRCRAFT: (341) X ($33.86) = $11,546.00 ***

* BUILDING 223 - PLASTIC STRIPPING
F-4 BLAST STRIPPING "TEST” RESULTS 39 Houns

* COST PER AIRCRAFT: (39 wrs) X (#33.86) = $1,321.00 ***
2-30
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FORMULATION FOR COST SAVINGS

AIRCRAFT FLOW DAYS
(DERIVED FROM USAF COST & PLANNING FACTORS - AFR 173-3)

F-4 uTiL1zATION RATE = 0,68 HRS/DAY
F-4 LIFE cycLE cosT = $3,086 PER FLYING HR

COST PER FLOW DAY = 0,68 HrRs/DAY X $3,086 PER/HR = $2,098 PER FLOW DAY

CHEMICAL STRIPPING:
3,5 X $2,008 = $7343 pPer AcFT *** $7343 X 215 AcFr = $1,578,745 YEAR

PLASTIC BLASTING:
.5 X $2,098 = $1049 PER Acky *** $1049 X 215 acer = § 225,535 veAr

ANNAUL SAVINGS = ($1,578,745) - ($225,535) = $1,353,210
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3.0 ALTERNATIVE PROCESS MODIFICATIONS

3.1 Wet Chemical Paint Stripping - Solvent Recovery and Reuse

" Activated Carbon
3 Centrifugation, Filtration, Ultrafiltration, and Reverse Osmosis
! Distillation
" Sclvent Technology Recommendations
4
K 3,2 Advanced Paint Stripping Alternatives
i Lasers

Flash Lamps

Water Jets

C02 Pellets

Cryogenics
. Salt-Baths
g Burn-0ff Systems

Hot Caustics

Presentation by Tom Higgins, Project Manager, CH2M HILL
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3.0 Alternative Process Modifications
3.1 Wet Chemical Paint Stripping

Major reductions in the amount of waste solvent generated by wet chemical
stripping processes can be achieved by reusing the solvents. Solvent reuse
prolongs the 1ife of paint stripping solvents and minimizes the use, and
waste, of fresh solvents. Though not implemented, estimates at Ogden Afr
Force Base indicate over $60,000/month could be saved if a solvent reuse
program was used (Walker, Maj. T.J., et al, 1984).

Solvent Recovery and Reuse

Many technologies are available for reusing and recovering solvents. These
processes separate solvents from contaminants, 1.e., paint. The most
promising technology, which can be applied to almost all DOD facilities, is
distillation. Solvent recovery using distillation can be done in four ways:
on-base recycling, off-base contract recycling, sale to off-base recyclers,
and manufacturer take-back. Other commercially available recovery
technologies which may be applicable to @& particular process are
centrifugation, filtration, ultra-filtration, reverse osmosis, and activated
carbon. These recovery technologies are described below.

Activated Carbon

Activated carbon is used to capture solvent vapors. The vapors are adsorbed
onto the surface of the carbon, then steam 1is used to strip the adsorbed
solvents off the carbon. The solvent can then be recovered from the steam
condensate.

3-1
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Centrifugation, Filtration, Ultrafiltration, and Reverse Osmosis

These technologies are appropriate for emulsion-type solvents used 1in
machining processes but are not usually used for recycling cleaning solvents.
Centrifugation and f1iltration are used to remove metal chips and other
contaminants from machining process allowing the machine solvent to be
reused. Most modern machining equipment can be supplied with built-in
solvent recycling systems.

Ultrafiltration and reverse osmosis are used primarily to separte water from
the emulsified oil streams. These processes are very waste stream specific
and are not commonly used.

Distillation

Disti17ation relies on heating a solvent enough to vaporize it and then
condensing the vapor. The condensed vapor, or solvent, 1is reused. The
contaminant, which does not vaporize, 9is discarde.. If the boiling point of
the solvent is high (over 2000F), the distillation is usually done under a
vacuum to minimize thermal decomposition of the solvent. Another technique
used for high boiling point solvents is to inject steam into the solvent and
form an azeotropic mixture that has a lower boiling point. The water and
solvent condensate is then separated by gravity. There is usually a 10:1 to
15:1 volume reduction of waste to be disposed of when recycie by distillation
s used compared to stripping operations that do not recover solvents.

Distillation systems that can distill solvent quantities ranging from 0.5 to
100 gallons per hour are commercially available. The smaller systems are
self-contained, off-the-shelf units that can be 1installed in any sheltered
area with electrical power and cooling water available. The larger units are
generally more complex and require steam. The capital cost {s generally
about $5,000 plus $1,000-per-gallon-per-hour capacity. For example, a &0-

3-2
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gallon-per-hour still will cost about $55,000. Generally the payback period
for a still purchase is between 6 months and 2 years. The normal life-time
of a still is about 20 years. Table 1 lists the major suppliers of self-
contained solvent distillation apparatus.

Table 1

SUPPLIERS OF SELF-CONTAINED DISTILLATION APPARATUS
Solvent Process Equipment Manufacturers
Detrex Chemical Industries, Inc., Detroit, Michigan
Baron-Blakeslee, Melrose Park, I1linois
Corbane Industries, Inc., Louisville, Kentucky
Vapor Engineering, Inc., Pensacola, Florida
Phi111ps Manufacturing Co., Chicago, I11inois
Gardner Machinery, Charlotte, North Carolina
Finish Engineering, Erie, Pennsylvania

The operating costs of a distillation apparatus include labor, energy,
cooling water, and maintenance parts. Normally, the biggest expense is
Tabor.- These stills require a moderately trained operator to attend them
about 10 percent of the time they are in operation.

In order for recycling to be effective, solvents should be segregated, If
two or more solvents are mixed, the s$til1l will probably not be able to
separate them. Solvent segregation 1s probably the major obstacle to
implementation of solvent recycling.

An alternative to purchasing a still i{s to use an off-base recycler to
distill solvents. This can be done 1n two ways. The first way is to
contract with the off-base recycler to distill and return spent solvents.
The second way 1s to sell the solvents to the recycler. The best method
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depends on the availability of a local recycler, the type of solvent recycled
and the economics of on-base versus off-base recycling. Normally, 1t is
preferable to use an on-base still because of cost, control, and convenience
reasons.

Manufacturers will take back some solvents for reprocessing for free or for a
nominal fee paid by either the manufacturer or the user. This 1is usually an

attractive way of disposing of used solvents.

Solvent Technology Recommendations

The most promising process for recycling cleaning solvents 1s on-base
disti1lation. It has proven to be a net cost saver and easy to implement and
operate at several locaticns. It does require careful solvent segregation.
Also, some recycled solvent may not meet original specifications and may have
to be reused in less sensitive processes. There may be instances where off-
base recycling or manufacturer take-back may be a better solution. These
have to be evaluated on a case-by-~case basis,

One of the key elements to successful solvent recycling i{s management
support. Successful recycling requires extensive coordination and
cooperation with solvent purchasers, solvent users, and the solvent
reprocessors.  Traditional dispesal procedures, such as disposing of all
solvents in a single container, have tn be modified to maintain solvent
segregation. Solvent cleaning procedures may have to change as well because
recycled solveits may not meet the specifications of the original solvent.

3.2 Advanced Paint Stripping Alternatives
New paint stripping technologies continue to be developed by industry and the

military for special applications, increased productivity, lower costs, and
reduced waste generation. These advanced technologies are in the R&D
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development stage or used only for special applications and have not been
applied commercially. They may be feasible alternatives in the future;
therefore a brief description of each process is provided.

Laser Paint Stripping

Laser paint stripping has been tested using a pulse CO2 laser. An infrared
frequency laser beam was used to vaporize (presumably to CO2 and H20) paint
from a test surface, leaving virtually no material residue. Hazardous waste
generation was eliminated. The laser was not effective 1in removing pore
deposits, and there is a potential problem with damage to aircraft
electronics. There 1s also concern about flammability with laser stripping.
Though inexpensive to operate, the laser is expensive to purchase, requires
robotic control to obtain the necassary precision and 1s extremely
complicated to operate and maintain, requiring highly skilled operators.
Though promising, this technique for hazardous waste reduction is still in
the testing stages. It has not yet been implemented in place of conventional
solvent stripping at any DOD site.

Flash Lamp Stripping

Flash lamp stripping is similar to laser stripping, but uses high energy
quartz lamps to vaporize paint. Unlike laser stripping, flash lamps will not
harm aircraft electronics. However, this technique is difficult, requiring
extensive operator training. In Navy tests, this method failed to remove
barnacles from the bottom of ships, and produced loud, annoying "bangs" when
operating. In spite of these problems, the method is being tested because of
its potential for tremendous reduction of hazardous waste generation.
Mr. Mike Halliwell, Wright Patterson Afr Force Base, believes that flash lamp
and laser stripping have equal probabilities for success.




Water Jet Stripping

k..
Water Jjet stripping uses water under high pressure to remove paint. This ':ﬁﬁi

‘ method was tried but discontinued because it caused damage to some aircraft e
5 surfaces. The method was used successfully for paint removal from a landing ﬁﬁjﬁﬁ
I gear, but has not been permanently implemented. L
. Ryt
s

CO2 Pellet Stripping ﬁQiii

) '%‘:’C't: “
| C02 pellet stripping involves stripping by blasting with pellets of CO2 dry b ..

fce. The high pressure required to strip paint from aircraft was greater

than that allowed for aircraft skin surfaces (Roberts, R.A., 1984). An
, advantage of this process, warranting further research, is that the carbon
i dioxide vaporizes and does not contribute to hazardous waste generation.

Cryogenic Stripping

£

i Cryogenic removal of paint by freezing in 11quid nitrogen and physically ﬁf‘ié
N "knocking" the paint off, has been tried but is not yet workable or cost iﬁkﬁ_(
li effective. In aidition, the process required total immersion 1in 1liquid tﬁa;“_
k nitrogen, which 1imits application to smaller parts (some work 1is being done f3$2
. in which liguid nitrogen 1s poured over entire alrcraft). However, the kiljﬁf
tz effect of extremely cold temperatures on aircraft electronics, rivets, bolts, 1$§§ i
%2 etc., 15 not yet known. SS%E%
o AN
Y Salt-Bath Paint Stripping Etﬂﬁf
X )
- Equipment 1s commercially available to strip paints 1in molten salt baths Qk:%:
%’ operating at a temperature of 9000F., This method is used in the automotive 2$2E2
i and appliance manufacturing industries. Items to be stripped (normally W*@;

stee)) are immersed in the molten salt bath (mixture of sodium hydroxide,
sodium or potassium nitrate, sodium chloride, and catalysts). This process

e

Lt i
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is not compatible with most military applications because it cannot be used
on the materials military equipment is constructed of - mainly aluminum, non-

metallics, and alloys.

Burn-off Systems

I High temperature flames, ovens, and flufdized beds are commercially used to
: 11terally burn the paint off - mostly from steel surfaces. This technology
is not compatible with most military applications because its use is limited
to steel parts.

Hot Caustic Strippers

! Hot caustic solution stripping is used commercially, and equipment is readily
g available. Hot caustic baths, typically at temperatures over 200°F, are very
effective in removing caustic sensitive paints. Many coatings used by the
military, such as epoxies, are both caustic and heat resistive. This system
L 1s limited to paint removal from steel parts because the caustic corrodes
I many materials, 9including aluminum. This technology 1s not compatible with
most military operations.
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
. HILL AIR FORCE BASE AUGUST 13-14, 1985
{
: Presented by Tom Higgins, Project Manager, CH2M HILL
Alternatives
. * Solvent Stripping & Waste
3 , Treatment
' * Reduce Waste Volume

¢ Recover Solvent & Reuse

¢ Alternate Paint Removal
Techniques

WASTE TREATMENT

R N

PHENOLS
CARBON ADSORPTION
K BIOLOGICAL OXIDATION
x METHYLENE CHLORIDE
¥ AIR STRIPPING

CHEMICAL OXIDATLON

Pafag g L]
Pk -
s Tx s .

Reduce Waste Volume

* Paper on Floor (Norfolk)
h * Troughs & Drums (Pan Am)
* Squegee
¢ Use of Decals
.

- Limitetions o
9 * Waste More Conoentrated ;“
w * Does Not Reduce Air E;Ag]
v Emissions RN
i * Waste Water Still Produced RO
[ * Labor intensive G
: OGNS
?. * Decals Not for Military erell
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e End of Pipe Carbon Adsorption Treatment Process

Ol Absorption Air Stripping
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End of Pipe Chemical Oxidation Treatment Process

Chemical Oxidation
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i Recover Solvent & Reuse
e Filtration (HILL AFB)

+ Potential $60,000/Month
Saving

— Labor Intensive

— Loss of Effectiveness

s Alternate Paint Removal
o Techniques
o
¢ Plastic Media Blasting
e Sand and Glass Bead
. Blasting
" ¢ Rice Hulls and Walnut
& Shells
o ¢ Dry Ice Blasting
¢ Puised CQO), Laser
¢ Flash Lamp Stripping
: ¢ Cryogenic
. o Water Jet Blasting

¢ Burn-Off Systems
¢ Hot Gaustic Strippers
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Plastic Media Blasting DN
+ Most Promising y-__w-!

+ Cost Effective e
e

+ Operational KON
oy

+ Commercial ot
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Sand & Glass Bead Blasting

' + Dry Process

— Damages Aluminum &
Deiicate Parts

— Media Shatters Producing

, Lust
' -~ Respiratory Problems
. Rice Hulls & Walnut Shells

+ Dry Process
+ Suitable for Soft Metals
. — Subject to Biological
“S‘ Growth
3 - Produce Dust

Respiratory Problems
Visibility

— Not Recycled
- Increased Haz Waste

. Dry ice Blasting

o + Dry Method

+ Media Voiatilizes
-~ Costs

- Eftectiveness Questionable

Pulsed CO; Lacer Stripping

+ Dry Method

+ Effective

- Experirnental

- Expensive ($10 Million)
- Needs Robot Control

- Potential Damage to
Sutstrates and Electronic
Components
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Flash Lamp Stripping

+ Dry Process

Not Harmful to Electronics
- Noisy

~ Slow & Cumbersome

- Not a Sight Procese

— Air Pollutants?

P RGRLERES > BRI
+

Cryogenic

+ Small Units Commercial
-~ Not for Large Areas

Water Jet Blasting

+ No Solvent
- Reliability

-~ Potential Substrate
Damage

- Operator Safety?

Bumn-Oft Systems

+ Dry L—-

- High Temperature Not
Suitable for Alumuinum S
RO

P
"
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A
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Hot Caustic Strippers

- Not Effective For Epoxies ?\ )
- Corrosive to Aluminum, g
Zinc, etc. R v

- High Temperature 1:22‘-:-1?
R

I-‘l

“-"u

T
R S N T T O ST P [
R e T T e T T e T e T A e P P et T s L .'?n'?'l \.:‘\‘\‘h. "\. e n\-\ *k‘b&( R}C“C}n:ﬂ.*“{\». .‘u ‘é\\{ﬁ



- 4.0 PROJECT REQUIREMENTS

Mechanical Paint Removal System: Special Report on Plastic Impact
Cleaning Media, R.A. Roberts, 1984.

i Interim Report on Stripping Paint from the First F-4FE Prototype at Hill
X AFB on 31 July 1984, R.A. Roberts, 21 January 1985,

Interim Report on Stripping Paint from the Second F-4E Prototype at Hill
AFB on 20 May 1985, R.A. Roberts, 20 May 1985,

ii Stripping Paint from the Third F-4 Aircraft, the First RF Series at Hill
AFB on 3 July, 1985, R.A. Roberts, 17 July 1985,
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4.0 PROJECT REQUIREMENTS

MECRANICAL PAINT REMOVAL SYSTEMNM

SPECIAL REPORT ON

PLASTIC IMPACT CLEANING MEDTIA

PREPARED AND SUBMITTED BY
ROBERT A. ROBERTS
00-ALC/MABEB
HILL AIR FORCE BASE, UT

84056

AUTOVON 458~ Z 42
53¢
COMMERCIAL (801l) 777-3534

NOTE:

ALL TESTS PERFORMED FOR THIS REPORT WERE THE RESULT OF ACTIONS TAKEN IN
PREPARATION OF THE SUBMITTAL OF A "PRODUCTIVITY - RELIABILITY - AVAIL-
ABILITY - MAINTAINABILITY (PRAM) PROJECT FOR THE MECHANICA'. REIOVAL OF

PAINT FROM THE F-4 AIRCRAFT, I[ESTS WCRE CONDUCTED FkOM JAN 1981 THROUGH
APRIL 1983,
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PREFACE

The techanique used most to remove protective and decorative coatings
from aircraft is based upon the chemical action of stripping compounds against
topcoat and primer materials. This technique is expensive and time-consuming,
releases undesirable fumes into the work area, creates hazardous working con-
ditions for personnel and results in removal products which are difficult and
costly to dispose of without danger to the environment. Because of these
adverse conditions, alternate methods of paint removal are required to meet
these ever tightening restrictions by the Environmental Protection Agency (EPA).
The method described herein, covers the use of a relatively new product defined
as "Blast Cleaning Media' manufactured by U.S. Plastic and Chemical Corporation,
Putnam, CT 06260, and now available under GSA Contract No. GS-005-56068. This
material 1s a soft (Mohs 3/3.5) abrasive cleaning plastic with sharp angular
surface characteristics that have excellent cutting qualitities for the removal
of paint systems. The distance between the work piece and che.blasc nozzle can
be varied to provide the capability of removing a single laver of paint or as
many as l4 coats of paint down to the bare metal. This material will not mar
nor peen the substrates and is effective for the removal of carbon, grease, oil
and dirt deposits.

The advantages of using the plastic media over the other types of organic
olasting compounds (walnut snells for example) 1is that it is more aggressive
and therefore requires less operating pressure to accomplish the same function
(most tests were performed at 40 PSI delivery pressure at the nozzle). The
plastic material does not break up readily and thererfore produces less dusrc.
It can be stored without deterioration, and can be dried and reused if it does
inadvertantly become wet without adverse effect. Because it is man-made, it
is consistant in both size and hardness and does not vary from batecn to bactch.

There are many mechanical paint removal proposals within industry which
are in the development stage. Laser, Flash Lamps, High Pressure and CO» to
name a few. Each of these proposed methods have proved that it 1s feasible
to remove paint by mechanical means withour damage to the substrate. The basic
problem with these proposals is that there is a consideraple time and monev
required to provide an operable product/process. The proposed Plastic Blasting
method is available now, the equipment is categorized as "off the snelf" and
the function of blasting is alreadv approved in the tecn cata. This plastic
blasting method could well f1{ll the five-vear development gap we are looking
at righr now for the metnods outlined above, and could make it possible for us
to meet the EPA standards for 1984,

There were limitations to the plastic blasting method, but inm all cases,
the limitations were far more desirable than the present chemical method and
the follow-on operation of finishing with sandpaper or buiffing pads. The
blasting method is generally faster, cleaner, safer and therefore produces
effective cost savings over the present methods. It cannot be used on honey-
comb, soft fiberglass or plastics but will work on hard fiberglass and composite
surface.

The plastic blasting mechod 13 not a cure-all, but {t ig available on an
irmediate basis and works well enougn to warrant further and complete testing.
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INTERMEDIATE REPORT
- on
" MECHANICAL COATING-REMOVAL TECHNIQUES
by
Robert A. Roberts

Hill Air Force Base, Utah
Ogden Air Logistics Command

INTRODUCTION:

Paint coatings are applied to aircraft surfaces to prevent corrosion
and for aesthetic appearances; however, these coatings must be removed period-
ically during the repair and/or refurbishment cycles of the aircraft for
several different reasons. Poor paint condition, deterioration, excessive
coats of paint, and different types of paint overlaved on the same surface.
The removal techniques now used require the application cf chemical stripping
compounds which are costly and have undesirable safety and eanvironmenctcal
effects. An alternate removal technique is required. Therefore, as part of
a designated P.R.A.M. program, these preliminary tests were perrormed in
order to obtain the authorization necessary for the PRAM submittal, with the
ultimate goal of obtaining the necessary funds required for the second phase
of the test program -~ the stripping of large aircraft components with the
plastic media.

" OBJECTIVES:

The objective of this program was to identify and develop a mechanical
tecnnique for removing aircraft coatings eificientlv and economicallv. The
tecnnique was to be an improvement over the existing walnut shell, or other
organic blast materials presently authorized through Air Force 70 1-1-8 and
TO 1F-4C-3-1-6. The tecnnique was to be non-polluting with increased safety
for operating personnel. The material was to be recoverable for reuse to
provide cost savings in macerial and had to meet the EPA standards for pollution.

SCOPE:

The scope of the test program encompassed the mechanical removal of coat-
ings from aluminum, steel, magnesium, titanium, fibre~composite and fiberglass:
the coating systems wvere a compinacion of polyurethane, enamels, epoxvs and
acrvlic and nitrocellulose lacquers. These ''top coats'' were over epoxy poly-
amide, rain-erosion and Koropon primers. The process would involve working with
surfaces which had as many as l4 coats of intermixed paint, one on top of the
other.
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BACKGROUND BASIS FOR THE PROGRAM:

A considerable amount of time and money has been expended to develop
paint systems vhich are tightly adherent to aircraft surfaces. A complete
conversion program is in effect to change from lacquer to polyurethane on
the F4 aircraft. With the F4 being in service for approximately five years
betveen the Planned Depot Maintenance (PDM) operations, there is the possi-
bility of excessive coats of paint, lacquer over poly (or vice-versa) and
paint deterioration, all of which makes it mandatory to remove that paint
system and apply new paint. The toughness of the paint makes the removal
both difficult and costly, and in addition to the chemical removal, there
is often a requirement to sand the stubborn primers from the surface. The
final obstacle is the Environmental Protection Agency (EPA) who keep tighten-
ing the restrictions for chemical disposal through normal industrial sewer

systems.

APPROACH TO THE PROBLEM:

The approach followed in this test program consisted essentially of
three steps: (1) Identification of a media which would accomplish the mechani-
cal removal of paint, (2) Test to evaluate the feasibility of the use cf that
material, and (3), To perform extensive tests on the selecred media and to
establisn a technique for its use. The first step establisned the basis for
the researcn, the second step eliminated the use of several types of media and
their related techniques that were impractical, and the third step investigated
the use of the selected material for as many applications as were deemed
feasible.

BASIS FOR RESEARCH:

The basic problem with any Air Force program is obtaining the necessary
funds requ.red to see that program to completion. Funds were necessary to
provide special equipment and facilities capable of performing the function of
paint removal in a controlled area. The "Productivitv-Reliabilitv-Availability-
Maincainaoility (PRAM) program was selected because the Plastic Blasting Media
is new and has never been used to perform the paint removal function. As a new
item, it would meet the criteria for the PRAM which would provide the funds on
an immediate basis without submission of a Militrary Construction Program. The
PRAM has been approved for the first testing phase and is now readv for submittal
for phase two wnich will provide an item of equipment large enougn for the paint
removal operation for a complete F4 aircraft.

LITERATURE SURVEY:

Test documents, vhich were a result of Government funded test projects for
the mechanical removal of paint from aircraft were reviewed. For the most parc,
the literature dealt with the evaluations of existing media, such as walnut shells,
nut aad fruit pits and rice and vheat hulls. In most cases, the blasting mechod
was discarded because the abrasive quality of the materials did not meet the
paint removal requirements. The Battelle Test, performed in 1979 with High Pres-
sure Water and Carbon Dioxide pellets seemed to be the most promising at thac
time. The pressures required for these operations was greater then cthac allowed
on the aircraft skin surface and therefore were not continued. Other abrasive
blasting techniques reported were largely too aggressive for use with fiber-
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composites and thin metsl substrates used on aircraft, as vell as the honey-
comb surfaces vhich could be delaminated with excessive blast pressures.

Most of the tdsts performed wvere not sufficiently aggressive or wvere too-
small scale for applicaction to sircraft coatings. A fev of these {tems
revieved contained information on paint removal which vas of interest to this

test program, but mostly has provided background data. . =

CONCEPT - GENERATION:

The function of paint removal by blasting was addressed without limita-
tion. No constraints were escablished other than something which would cause
damage to the varied subsctrates. The commercial field was accessed for a
material which would accomplish the end function better than what had been
available in the past. The discovery of the plastic media produced by U. S.
Plastic and Chemical Corporation provided the basis of the test program shortly
after the first test blascting operation. The previous tescing with the aggre-
gate materials was discontinued and the tests were directed towards the use of
this new media which was soft but aggressive at the same time - provided a
relatively safe operating atmosphere, was reusable and relatively inexpensive.
This media answered most of the test parameters and was available on the

commercial market.

INVESTICATION OF CANDIDATE TECHNIOQUES:

-

With the discovery of this newly developed Plastic Media, the previous
testing with walnut shells was discontinued, and all efforts were directed to-
wvard developing a technique for the use or the plastic. The preliminary in-
vestigative process proved that the plastic did the same amount of work quicker,
" with less dust generated and at a much lower delivery pressure.

INITIAL TESTS .AND EVALUATION:

The primary purpose of the initial tests were twofold: First to prove
that the new plastic media met the pre-established requirements of the program,
and second, to gain the approval of the PRAM project review personnel at 00-ALC
level. The plastic media was capable of removing paint from the many varied
surfaces, and the areas where it would not work were defined. The initial tests
proved that the other methods were not economically feasible with the present
state-of-the-art development. Test coupons were prepared by the Chemical
Laboratory who provided these coupons in recorded materials and wveights in order
to determine the damage and weight loss after blasting through metallurgical
analysis. The test coupons, in anodized aluminum, alclad aluminum, hardened
aluminum, raw steel and cad plated sceel were prectreated in accordance with the
requirements of TO 1-1-8 and were primed and painted (poly over epoxy). In
addition, doors and panels, removed from operations F&4 aircraft during their
PDM program at the Depot, were used to determine the effects of the blascting
media on actual sections of the F4 aircratft with aged, multi-coated and dete-
riorated paint systems. Each of the initial tests vere performed on the test
coupons and then the same test was performed on the actual aircraft part. All
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blasted coupons.were delivered to the Metsllurgical Laboratory for analysis
for the official report. This first report was received with great expects-
tions, buC several of the test parameters showed that soft metals (alclad)

vas moved on the rsurface (although no metsl loss was detected). It was
decided that additional testing would have to ba performed to vartify the metal

movement and to test the new blast method againsc the present mechod of paint
removal at the depot.

PLASTIC BLASTING:

Commercially produced Flastic Media in the 12/16 screen/mesh size was
obtained from U.S. Plastic and Chemical Corporation, This material was loaded
into a standard-off-che-shelf Vacu-Blast machine, Model Nr A-1 UTILITY VACU-
BLAST for the ctest program, The Vacu-Blast machine was used because it was
available for immediate use along with a locally manufactured Glove Blast Booth.
The Vacu-Blast mach.ne operates on standard shop air and the nozzle delivery
pressure {3 totally adjustable, It was soon discovered that the best operacing
pressure at the nozzle was 40 PSI (lover pressures worked poorly, while the
higher pressures did not seem to work any better and therefore did not warrant
the effects that high pressures have in blasting). All further tests were
performed at 40 PSI. The nozzle diameter was iz incn with a carbide lined nozzle
which when measured after the tesc, showed no sign of wear whatsoever. The
stand-off distance (workpiece to nozzle) varied with the type of painc to be
removed, the amount of paint or the type of work being performed. The test
coupons were blasted at a discance of 2 inches to provide a measuremeant factor
to base sybstrata damage on during the test cycle. Examples of distance and
the vork performed are: From a distance of 6-8 inches, a single top coat or
decal/stencil could be removed without affecting the paint underneath, The
closer the nozzle to the work, the more paint was removed and in a less amount
of time. The one exception was the DeSoto Koropon Epoxy Primer which has been
on the surface for approximately 17 yvears. This macerial was very difficult to
remove and is also the same material which must be sanded off the surface shen
chemical scripping i3 performed. The tests proved that it was possible to leave
this tough primer in place bv discontinuing the blasting when this surface was
reached. It was also found that this surface could be repainted easily with
no 1ll effects because there had been no chemical attack to the surface.

The "green" paint was easily removed with no relative abrasion to the base
metal. The Alclad was intact with very little damage, the anodize showed no
abrasion at all and the hardened aluminum showed spotty impact marks. 71lhe steel
showad no abrasion marks whatsoever. All tests were again performad on the

"green" coupons so that metal loss could be measured during the final analysis
in the metallurgical laboratory.

ABRASION:

During the test program described above, & similar test was conducted using
chemicals to remove the paint and then followed with the standard depot abrasion
method of wira brushing and/or sanding to remove the stubborn paint to bare metal.
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Each oparaticn wes conducted on ao actual section of the aircraft and then
repeated Ou the tesr coupons. In all cases, the chemical/sanding amchod

showed from 40 to 400 times the metal loss during the verification weighing.

The blasting mechod did show an abrasion of the soft alclad surface, but

lacer tests shoved that this surface provided a more tenacious saurface to

paint to, proving that the blasting wethod was more beneficial than-destructive.

EQUIPMENT LIMITATIONS:

It wvas discovered that the higher supply pressures at the nozzle did not
improve the effectiveness of paint removal. The geometry of the equipment vas
such that the maximum velocity in the jet stream was probably reached at the
supply pressure of 40 PSI. Althaugh tha Plastic Media did become more aggressive
at the higher pressures, the end results wvere not proporticnal to the increase
in pressure and the nozzie wvas eadier to handle and control act the lower pressure.
All tests were performed in a locally fabricated 'glove box" type blasting booth.

TEST RESULYS:

The test results for the standard coupon specimens were basically as ex-
pected. The paint was removed in a relatively short period of time which
verified that the plascic method of paint removal would be effective for chat

type of vork, Other test items were submitted to the cest blast with the
following results.

Hand Llaved-up Fiberglass: This material resisted the attack of the plastic
blast until the paint surface was disturbed. At that time, the blast continued
through and damaged the fiberglass surface. The analysis for this type of an
operation was therefore negative and would not Le suggested for use.

Dead Soft Aluminum: This type of material is used in the F4 ailrcraft as
the cooling unit for the air conditioner. The paint could be removed from the
surface with & stand-off of 6-8 inches, buc anvthing closer than chat would
penecrate the surface and cause a fast breakdown on this soft and thin metal.

AIM-9 Missile Nose Cone: This item consisted of an oprical glass nose
section connected to presuure sst-up fiberglass which was bonded to aluminum.
The plastic blast method removed paint from the fiberglass wich no apparant
danage, cleaned the aluminum and showed no deterioracion of the optical nose
place. The aluminum flash coating on the fiberglass saction was not retained
however, so the test results received varied acceptance. The test vas decidely

& success - the process could be used to perform the paint removal function of
this ftenm.

Epoxy Cast Fiberglass: The media removid the paint from the surface to
any degice required. TIhis would be an acceptable mathod of removing paint from
composite aurfaces dua to tha initial surface hardness during cie fabrication
of the composite. It was also discovered that backing off on the stand-off

distance vould produce varied results ~ liike removing a single top coat of paint
and leaving the primer in place.
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Dirt/GCrease Removal: Casting sections of the F4 landing gear were ' ol
blasted to see 1if they could be cleaned without sclvents of any type. The i
test vas a cosplete success vith all dirt/grease being removed from all :
crevices vith no apparent damage to the painted surface. Again, it was the
difference in the stand-off distance that accomplished the operation. During
thia test, dirt, old dried grease and paint were removed from a swivel bearing
surface. The blasting removed all of the dirt, grease and paint and did not
effect the operation of the bearing. As further proof, a bearing was sub-

Jected to packing with the plastic media and all that happened was that a like
amount Oof grease vas displaced. No abrasive action took place on or in the
bearing surfaces.

VariRamp Louvers (F4): These louvers are made of magnesium and have a
titanium screen wired in place with stainless steel wire. Cleaning time by
hand was 1.3 hours each. There are 12 louvers on each F4 aircraft. A special
test was coanducted to see if the chemical removal time could be shortemed. The
items were placed in a tank of paint stripper and allowed to socak for a period
of 5 minutes ~ they were rinsed with water and then the paint blasted off while
the paint was still soft. Removal time for blasting was less than 4 wminutes
for each item. A continuation of this method will be accomplished on larger
end items during the next testing phase.

EFFECTIVENESS OF THE BLASTING TECHNIQUE:

The tests have easily removed all types of paint surfaces. The lacquer
wvas removed the easiesc, followed by the polyurethane and then the epoxv. The
Koropon epoxy coatings were the most difficult of all, requiring multiple passes
across the surface. The output pressure was increased in increments of 10 PSI
with very little result. It is believed that the hardness of the aged Koropon
epoxy primer (applied in 1966) was harder than the Plastic Media, and therefore
required the multiple pass effort for removal. A typical time phase was one
minute to remove polyurethane paint from a 4 x 6 inch coupon. The same area
covered with Koropon took 4 minutes and even then, all of the primer had not
been removed from the surface. (A harder, more aggresive Plastic Media may
solve this problem and will be evaluated in the next testing phase.)

The damage to the substrate was negligible in all cases after the 40 PSI
pressure had been established. Even the dead soft aluminum showed little sign
of damage when the blast nozzle was held the nominal 6-8 inches from the sur-
face. Soft aluminum shows the impact of the sharp edges of the plastic, but
Cests have proved that this provides a surface with a better 'tooth" to paint
to and provides a finish product that does not indicate the blasted surface.

Io retrospect, single pass removal of paint cannot be considered the
criterion for effectiveness, chemical stripping itself is not totally effective,
as {t generally requires more than one application of stripping compound to re-
move both topcoat and primer. Sometime, machanical means must be used in con-
Junction with ths primer to remove all of the paint to bare metal. It i3 this
mechanical means, wvhether it be scrapers, aluminum wool, fine wire brushes or
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. tiap brushes, genarally causes soma licul loss during the process. It is
this matal loss that can be eliminated with the use of the blascing type
mathod and the plastic media compound.

If ouly the topcoat is to be ramoved, alloving the primer to remain in
place, the plastic blast method 1s totally acceptable. With the use of chewicals,
the primer paint is genarally attacked in somes manner, and even though it 1s
alloved to dry, vhen nev paint is sprayed on top of the old primer, it generally
brings soma of the strippar out and causes painting defects. The old primer
seems to have the ability to hold some of the stripper to cause this effect. In
cases vhere it {s unnecessary or undesirable to strip the aircraft to bare metal,
and in order to decrease the tizs required to accomplish the job, the plastic
blast method is acceptable. The stripping compounds presently in use are not
selective in their action, but attack the topcoat and primer indiscriminacely.
Once they are applied to a coating system, their depth of penstracion cannot be
controlled. Plastic blasting on the other hand can be totally selective in the
pumber of coats removed, or the depth of the removal operation.

EFFICIENCY OF THE TECHNIQUE:

In the stripping cperation observed at Hill Air Force Bass, 6 shifts weres
required to remove the major portion of the paint from an F4 aircraft and three
drums of non-phenol stripper were used. The number of workmen varied among the
different shifts, but the time standards are based on a five man crew. The

total man~hours for chemical paint removal averaged 300 hours. At that point o2y
in time, the remainder of the paint left on the aircraft, which could not be i,
removed with the stripper, was removed using orbical sanding devices wich 180/320 }?}:E
grit sandpaper. This operacion consumed an additional 270 man-hours. ﬁ&ﬁ«y

et
ECONOMIC ANALYSIS OF PLASTIC BLASTING: g

The tests performad to date do not provide the data necessary for a true
economic analysis. The tests wera performed on equipment which was sized for
the test program, not for an operational facility. The proportional increase
in capability i{s illustrated by the initial blasting tests performed with a
3/4 inch nozzle blasting machine using walaouts as the media. This machine was
capable of removing the paint from an F4 wingfold (approximately 350 square
feet) in less than 15 minutes. The tests with the new Plascic Blasting Media
have proved that it {s possible to reduce the cime by approximately 35 percent
vhile eliminscing the health and safaty hazards praviously associated with walnut

blasting procedures. This indicates that the same amount of arsa can be scripped ;

of paint with the PBM in approximately 10 minutes. The second phase of the ot
tescting program will provide suitable sized equipment for use on large aircraft l-ﬁg
components. This second phase will verify the iacreased time savings which have ﬁ§};
bean estimated to date. Ry
:5.:;‘;.\'1
COST OF EQUIPMENT AND SUPPLIES: Et-:ni-m
The plastic blast media used was donated by U.S. Plastic and Chemical ' f?ﬁy
Corporation who provided enough quancity in esch of the screen sizes to accom- L
plish the test base iaformacion. The final selection of the madia fn the 12/16 .}3ii
e
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screen size vas based ca the ability to remove paint and tha amount of material
wvhich could be recovared. The “Glove Booth" used provided s gravity flow to
the vacuum assist return line to the Vacu-Blast main hopper. This provided
total rause of the material considering that the particles of plastic which
vare reduced to dust size were taken off into tha dust bag unit., The cost of
the equipment is a relative item. The size of the unit regulates the costc,
and the number of units used at ooe time increases that cost proportionally.
It is estimated that a small blasting systea can be set up operationally for
under $7,000 which will handle end items with & maximum size of 18 x 36 inches
(flat stock). The cost of the blasting media, as per the 983/84 GSA Supply
catalog, Contract Nr GS-005-56068 is $1.73 per pound; and 1s covered in their
spacial item numbers: NIS~G-5985 and NIS-G~7191, $350 Class.

RECOVERY OF BLASTING ~ NIA:

The "A-1 Utility Vacu~Blaster" used has a vacuum return system which
allows the blasting media to return to the delivery hopper for reuse. It was
discovered that approximately one pound of the media had to be added to the
wachine for each nour of operation. The loss of this media was due to the
breakdown of the media to finer sized particles and being diverted to the dust
collection system of the blasting equipment. We believe that under the correct
type of conservation program, that this finer screen grade material could be
used to perform the blasting on delicate and critical areas (such as electronic
module boards) and thac the loss would be categorized az a total loss vhen it
was fipnally as fioe as powder. This would be another total testing program

than a slight dusting film which was easily removed with a blast of low pres-
sure air (30 PSI). It was discovered that the paint particles removed during
the blasting operation ware returned with the blast media through the recir-
culation system and actually aided the removal of paint. In all cases,
disposable product was in the form of dust collected in the blasting machine's
dust bottle. This disposal operation was accomplisned after spproximatc’y 6
hours of intermittent operation with a two quart dust boctla.

and will not be addressed herein other than this recommendation. L(“
RN
S
DISPOSAL OF REMOVAL PRODUCTS: :%‘fé
PR RS
_‘- -f‘.'
All paint systems removed as a result of the blasting operation were dis- i
posed of as solid waste. No residus was left on the blasted suriace other gi:wﬂ

SAFETY AND ENVIRONMENTAL EFFECTS:

To qualify as an acceptable alternative to cheamical scripping, a coating
rsmoval technique must not ganerate environmental or safety problems that
cannot be solved technically and economically. The importance of this requira-
ment increasas as the effectiveness and efficiency of the removal process
approaches that of chemical stripping., Elimination of the use of cheaicals
was the projecced goal of the mechanical blasting operation. The Plastic Media
proved to be more efficient than waluut shells, eliminating the basic dust
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problems and tha.explosive hazards associsted with the use of valnuts.

Being able t0 use lower operating pressures reduced the personnal safety
factors asavciited with breathiang air acd protective equipmeant. The Plastic
Madia matarial vill not sustain bactaria during storege and vill not form
mildev or mold. Each of these vere conzributing factors for the selection

of U.S. Plastic Media. Regular clothing with tha use of a4 breathing sir hood,
gloves and an apron were adaquate protection during the test period in the
open hangar area, vith no sfter-effacts noted for any of the personnel perform—
ing the test. In actual production operation, the dust collector system will
not contaminate the enviroumant and will meet all of the EPA standards for
oparation of blasting equipment.

CONCLUSIONS:

'_.._-‘_-
b/ Al ST B
: Ve e

Of the coating removal techniques investigated in this test program,
only the plastic blascting held any promisa for aircrafc depainting applicacions,
The walauts produced more dust that was considered allowable for the type of
work baing accomplished. There was a greater resuability factor with the
plastic because it did not break up as readily as the walnuts, and this there-
fore produced a lover consumption ratio. The elimination of agriculture
inspections, storage problems, moisture contamination and the reproducibility
of the media without fear of changing or altering the hardness, all contributed
to the seleccion of the plastic blast media. The pulse~laser, [lash lamp, solid
€07, extreme high water prassure and other hydro mechods are all proposals which
couid vork into a non-chemical method of stripping paint from aircraft surfaces.
All of these hovever, acze not availlable and will take time for the tesearch
and developnment necessary to make them cost effective to use. Walnut shells
have been used for years for blasting and have bean proved effactive. The
addition of the Plastic Media to this method has increased the stripping abilicy

and {t is a wethod that can de used immediately without nav design of aquipment
or facilities.

.
1, 2 5 ST,
e
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The plastic blast is a "today" method of improving the system of paint
removal which will meet the EPA restrictions for contamination and disposal,
while using the machine technclegy of today in the off-the-shelf blaacing
equipment which is avallable from several manufacturers.

RECOMMENDATTYONS :

The first phase of the tests required for submittal of a PRAM project has
been successfully accomplished. All metallurgical reports support the process
of paint removal without damage to the substracte on the F4 aircrafe. In
addicion, the pre~softening of the paint surface with chemicals snd then re~
moving that softened painc with the plascic blast is a logical progression for
the next phase of the test program. This would produce a solid vaste vhich
could easily be disposed of in land fill operations without contamipation to
our water supply and will eliminace the costa involved in cleaning chemically
contaminated vater. The recent EPA restricticns on che amount of organic solids
allovad to enter water streams maker this a vary visble method to consider. The
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. ‘6}011-1nnr7 tests for this type of operation have been accomplished and would
fit logically into a larger aircraft component test patterm.

Phase IX of the PRAM subamittal covers the extension of the program by
procuring & larger blasting machine and providing & 75 foot equare space to
accomplish the test program. The approval from the F4 Engineering Management
organization (MMET) for the use of the plastic media allowvs the PRAM project
to be submitted to higher headquarters for allocation of the necessary funds
to continue the program. The plastic media has been accepted by GSA/FSS as a
suitable substitute for walnut shells to accomplish blasting operations, and
is now, under GSA NIIS Contract No. G5-00S-56068, and is considered by CSA co
be functionally similar to products specified under MIL-G-5634C. The material
is available for use, the equipment is available for use, all ve need to do is
to put it all together to provide an operational production facility for the

resoval of paint from the major F4 components.

The plastic media 1is also capable of removing heavy soils from inaccessible
areas vhere it would be difficult to impossible to use chemicals, or where
chemicals would be considered unsafe in private industry for the removal of
grease and dirt from internal combustion engines, deburring without surface
discortion, removing encapsulated compounds from electronic components/modules,
deflashing plastic parts and the preparation of electrical leads for the re-
moval of resin smear. This test program is the first considered for paint
removal from aircraft and this method is now being considered as the inter-
mediate step for paint removal to meet the EPA requirements while the exotic
methods are being worked through their research and development phases.

It is recommended that a facility be allocated for the accomplishment of
the designated '""Phase II' of the PRAM program and that funds be made available
for the procurement of equipment large enough to handle large surfaces. This

- complete facility would be considered as a production blast operation and would
easily support the present Planned Depot Maintenance workload for the removal
of paint from the F4 component parts. Processes must be developed for the use
of this equipment and the new plastic blast media on specific aircraft parts,
and when the system successfully removes paint from the components, the PRAM
Phase III for removal from pasint from complete aircraft can be accomplished
in the same facility using the sams equipment.
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R MECHANICAL PAINT REMOVAL PROCESS

INTERIM REPORT ON

Stripping Paint From the First F=4E Prototype at Hill AFB, Utah on
31 July 1984

Prepared and Submitted on 21 January 1985
3y

Robert A, Roberts
00/ALC/MABER
Hill Air Force Base, Utah
84056-5149

% AUTOVON 458-3534/2042 v,
{ Commercial (801) 777-3534/2042 ;
'..\‘ I} ‘.‘.
- ! '-:!‘
o, NOTE: AT
0 RN
:% The removal of paint from the first prototype F-4E Aircraft was part of the Q%;B:
" second stage of the "Productivity-Reliability-Availability-Maintainability g
(PRAM) Project Number 00-143 @
i A
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TEST REPORT

TITLE
Paint Removal From F~4 Aircraft Using The Plastic Bead Blast Process,

AIRCRAFT PROCESSED
F-4E Serial Number 68-0345, 35th TFW, George Air Force BRase, California.

PURPOSE

The purpose of the test was to strip the paint from a complete F-4 aircraft
using the Plastic Bead Blast process; to determine the adequacy of the
process and to define the problems assoclated with this method of paint
removal.

FACILITY

The northwest bay of building 236 was used to perform the prototype test.
This building is the maintenance fuel dock, therefore the floor drain had to
be sealed and all of the fuel assoclated equipment within the bay had to be
covered.

EQUIPMENT

Four blast machines were contractor provided as follows: CLEMCO~1.5 cu. ft.
with 5/16 inch nozzle: CLEMCO-10 cu. £t. with 1/2 inch nozzle: PAULLI &
GRIFFIN=10 cu, ft. with 1/2 inch nozzle and CAB-7 cu. ft. with 3/8 inch
nozzle, All machines were adjusted to 40 PSI outlet pressure at the nozzle.
The CLEMCO-1.5 and CAB-7 were loaded with 16/20 mesh size plastic material
and the CLEMCO~10 and PAULLI & GRIFFIN-10 were loaded with 12/16 mesh.
PERSONNEL ' ‘

Seven personnel were assigned for the blast operation, two of which were
tralned in the Plastic Blasting Process,: All seven personnel plus the
Project Director rotated between the blasting operation and the "sweep and ¢
shovel" recovery method which was required to keep the machines loaded.

AIRCRAFT SELECTION

The aircraft selected had the original Koropon epoxy primer and an average

of eleven coats of paint. These consisted of lacquer, epoxy and polyurethane.
This was the first complete stripping action since the original paint in

1968, The paint was peeling, flaking, and chalking and had been oversprayed
in the field without feather sanding. The paint finish met most of the
repaint criteria as established in TO 1F~4C-3-1-6,

¢

AIRCRAFY PREPARATION

The aircraft was washed with Alkaline soap nnd delivered directly to
building 236, byparsing the disassembly operation, leaving the engines,
wingfolds, stabilator, and tail cone in place. Aircraft jacks were in-
stalled and the landing gear raised. The alrcraft was a nominal 6 foot 6
inchies off the floor to provide easy access to the belly. The canopy, nose
radome, engine intakes and exhaust were taped and covered with barrier

- paper. All'drain ho%es were plugged with plastic cap plugs and odd shaped

LI
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access holes, such as the vari-ramp louvers, were plugged with soft

polyethylene plastic foam and covered with 3M507 Tombstone tape. A 1/4 inch
I blast nozzle was used to spot identify everv plate on the aircraft to record
the location of those plates covered with "ALCLAD" for special blasting with
the 16/20 sized media,

SPECIAL PRECAUTIONS

All personnel within 25 feet of the blasting operation were required to wear
ear plugs, goggles, protective paper hoods, dust masks and paper coveralls.
Personnel performing the blasting operation were supplied with fresh breath-
ing air blast hoods, ear plugs, coveralls and gloves. Barrier ropes were
erected to cordon-off the area for visitor observation,

- 'R Y. . e - 7oL T

' BLASTING OPERATTON
The blasting operation started at 0915 hours with all four machines in the
blasting operation. The CLEMCO-1.5 and CAB~=7 were used to blast strip the
paint from the plates identified as ALCLAD, the fiberglass FIN cap, radar
windows and formation light units, The anodize coated aluminum, steel,
stainless steel, magnesium and titanium were all blast stripped with the
12/16 sized media, The blasting operation continued through the 'nch

5 period with blast personnel working a staggered shift to maintai u«t least
& two of the machines in conetant use, At 1330 hours the air supply to the
5 blast machines became contaminated with water and the complete ocperation
{- came to a standstill until the water could be blown out of the ailr lines and
~ the wet media removed from the machines, This caused approximately four
. flow hours delay in the total operation schedule, The complete operation
was timed by engineering standards personnel who recorded the actual nozzle-
y on time for blasting. The final report showed 39 actual blasting hours.
- The aircraft was completed at 2210 hours, for a flow time of almost two
o shifts, The lost time due to water and the time required to shut the
- machines down during the loading operations accounted for the additional
.‘ flow shift over the original estimate of 30 hours/one shift.
PROBLEMS

The untrained personnel used the wrong angle of deflection and blasted the
protective tapes off the openings, This allowed tha blast media to enter
the aircraft in large quantities.

The soft polyethylene foam was a poor selection for plugging odd shaped
holes. The blast medis was allowed to enter the internal surfaces of the
aircraft through improper and poor fitting plugged areas and the soft foam
was blasted awav.

if All four of the blast machines should have had 1/2 inch nozzles installed. : !
s The blast rate of the 5/16 nozzle was less than 1/4 of the 1/2 inch nozzle, T
e Thie caused additional nozzle-on time over the original estimate,
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The 3M507 Tombstone tape was inadequate because it did not stick well enough
to the aircraft surface unless a sub layer of cloth duct tape was applied.
A better mastic is required for production use.

A speclal water separator or refrigerated alr dryer is required to eliminate
the problems associlated with water contamination.

The area behind the vari-ramps was extremely difficult to blast due to the
restricted angle of attack. The four foot external area inside the forward
end of the engine intakes fall into this same category.

The time expended on the belly of the aircraft was almost double that of
vertical and horizontal upper surfaces. The stand-off distance of the
hand-held nozzle was too close which defeated the spread design of the
nozzle. This close angle was also extremely fatiguing for personnel.

The original assessment of the aircraft was in error in the hole plugging
category. There were many holes which were not plugged,.and as a result,
approximately 20 pounds of the blast media was initially removed from the
internal sections of the aircraft during the plate removal shakedown opera-
tion.

DEFICIENCIES - FINDINCS - RECOMMENDATION

The plastic face plate in the blast hoods is a detriment Special hoods

with glass face plates must be made available for this type of blasting.

A request has been submitted to 3M to change the mastic on-the 507 tape. to
make it stick as well as the duct tape. : .

A special unit has been designed and fabricated by Royce Mechanical Systems
for blasting the belly of the aircraft. The unit has been. designated as the
RAR-100 "Blastmobile". This unit will allow _personnel to blast the belly
from a comfortable position and the correct distance from the surface

The standard '"sand blast hose" 1is too heavy for the plastic blasting opera-
tion and is very fatiguing. Special hoses have been ordered from Germany
which perform the function at half the weight.

Special extension nozzle inserts have been fabricated for blasting the inlet
housing to the engines and the restricted space between the fuselage and the
vari-ramp.

Special mechanical plugs have been designed and fabricated to plug the holes
(air conditioner inlet-73, Door-69, Door-Gun vents, etc.) to eliminate major
media ingress.

A special cover has been designed for the canapy to eliminate taping times
and to protect the canopy during the blast operation. Foam weather strip-
ping will be used to provide a better se.l in the canopy jamb area.



The ability to see is a critical requirement., Special flourescent portable

. lights will be used to provide additional light as required., The new
I facility is designed to 200 foot candles of light at the six foot working
level,

Access to the aircraft was a problem. The special hi-l4ft unit worked well
: but was very difficult to maneuver. Speclal F-4 mailntenance stands have
i been designed and fabricated (Up~-Right Scaffold Company) to provide access
to the complete aircraft from both sides at the same time.

Continuing tests have been performed on the effect of the 12/16 size media
on ALCLAD coated aluminum surfaces., As a result of theae tests, the com-
plete facility has been converted to 30/40 size blast media. The only

n difference noted with the use of this finer material is that the mtand-off
distance has been shortened, The resultant blasted ALCLAD surface is
acceptable for painting without sanding or buffing.

Ingress of the blast media into the aircraft was the only major problem.
The M-31 20MM gun was easily cleaned as was the air conditioner unit which
had been removed from the aircraft due tc excess media contamination.

R Special extension tubes have besn designed and fabricated to assist the

. atandard air-vac unit in the removal of the plastic from "hard-to-get-at"
areas (inside flaps, etc.,). The vacuum along with low pressure (30 PSI) air
was all that was necesmary to remove the plastic,

- The fuel, hydraulic and pneumatic aystems were tested after the aircraft had
l completed the PDM depot cycle., No contamination of these systems was
identified. Standard precautions for plugging open lines smeem to be adequate.

A total of 390,8 hours were recorded for cleaning the blast media. Of this
75 percent or 293.1 hours were covered through the normal PDM cleaning prior
- to closing access doors., The additional cleaning time attributed to the

blast media therefore was 97,7 hours. This additional time should be
reduced drastically with the use of positive mechanical plugs. A review of
the "CYBER" control documents will be accomplished to define the actual
cleaning required after blasting which 1s not part of the present cleaning
operation,

g The first prototype F=4 was successfully blasted, (in 39 hours) no major
o deficiencies have been recorded which resulted from the blasting process.
: The second prototype will be disassembled prior to blasting so that the
process will fit into the present CYBEKR operations. All major components
removed during the disassembly operation will be blasted along with the
aircraft to record a full aircraft blasting time allotment.

STATUS OF PRAM PROJECT 00-143
The original plan divided the program into three stages:

Stage 1 was the removal of paint from aircraft component parts. For the
past six months, this has been a successful operation within both 00-ALC/MAR
and MAN.
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Stage 2 was the removal of paint from the leading edges. This operation’
was changed to a full prototype F-4 aircraft blast stripping so that a
S greater learning curve could be established, first using ar aircraft with
ﬂ all components (including engines) in place, and the second the standard
partially disassembled aircraft as they are presently input into the planned
depot maintenance program.
Stage 3 was scheduled to be a full aircraft stripping operation with all

;j, of the information programmed into that operation which was learned during
) the first two stages. The completion of these three stages was scheduled to
be completed concurrent with the complation of the PRAM Blast Booth, for the

loglcal step into production aircraft blasting.

. As of this writing, the PRAM Blast Booth 13 75 percent complete and should

- easily meet the 28 February 1985 turn-key date. There are 360 test coupons

- (3 x 6 inch) in different types of metal with different finishes. These

l' coupons are being evaluated by the Metallurgical Laboratory. at 00-ALC to

g provide test data for 00-ALC/MMS and MME for final approval of the blast
stripping process. '

N In order to continue with the planned PRAM program, a "request for waiver"
" will be forwarded to HQ-ALC/MAX to lift the present ban on stripping com-
plete aircraft. The present PRAM program is at a standstill awaiting
approval of the waiver, .

The second prntotype F-4 will be blanted under the control AF and AF959
"work control document' which will be converted to tech data after a suc~
cessful blasting operation., This document will also be used to establish
the correct blast procedures in the CYBER for continued production blasting.
The second prototype will be biast stripped in building 236 using the same
basic process and precautiona as the first F-4.,

SUMMARY:

The first prototype F- 4E blart operation was a qualified success., The
nircraft was totally stripped in 39 hours without damage to any of the
substrate. The programmed time to accomplish the same operation with
chemicals was 341 hours, There was 120 pounds of dry waste after the
operation was completed. This waste was tested for contaminates and did
contain 12.2 PPM Chrome (from the Chromate Primers), a small trace of lead
(from pigment in lacquers), and a very small trace of Cadmium (from protect-
ed steel). The waste was packaged in a plastic lined steel drum and pro-
cessed accordingly. The identification of the problems associated with this
prototype was a valuable tool in the continuation of the PRAM Program, and
does place the program in the correct prospective in accordance with the
original plan of operation.

The new PRAM facility (identified as Building 223 at Hill AFB, UT) is
gcheduled for completion on 28 February 1985. The accomplishment of the
scheduled tests comply with the completion date of the facility. It is in
the best interest of the Air Force that the tests continue as scheduled.
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FINAL PAINTING:

F4E Serial Number 6B-0345 was released from Flight Test on 14 January 1985
and delivered to the painting and preparation facility (Bldg 220). The
ajreraft was washed with alkaline soap, rinsed, brightened, de-smutted and
conversion coated without any abnormal problems. There was no evidence of
plastir media in faying, form-in-place seal or in butt joint areas. The
surface accepted the cloth wash/wipe rags without adverse effect and the
aircraft was cleaned and prepped for painting in legs time than the normal
aireraft stripped with chemicals, Part of this "lass time" notation was due
to the fact that the gummy type residue from chemical strippers was not
evident and the total surface of the aircraft was generally smoother, In
addition, many of the compound curve areas on this aircraft were blast
stripped to bare metal which is not generally accomplished during chemical
stripping due to the time consumed for that type of operation. This made it
easier for the painter type paople because of the reduced amount of sanding
required to make this aircraft ready to accept paint.

The painters requested that the internal area on the underside of the wing
under the dive brake and the outside riba of the flaps and ailerons be
blasted so that the 'touch-up' operation with red or white paint could be
accomplished without feather sanding. They also requested that the attached
section of the formation lights be tlasted to eliminate the necessity of
sanding this very thin fiberglass section.

The final acceptance was the profilometer test. The 00-ALC/MAQM
Metallurgical Lab used a Gould Surfanalyzer, Model ADP 22, Number 4261, The
machine was self calibrated to 125 microinchea with the Calsure Certified
Roughness Standard at the test site, The average surface reading was 171
to 209 microinches tested at the trailing edge of the wing, the flap,
leading edge flap and upper wing surfaces, These measurements were verified
against a flap which was painted at the bench which had a surface roughness
range of 165 ta 185 microinches. To further verify the test readings, the
surface of an F-4 aircraft which had been scheduled for chemical stripping
was measured. The average surface readings were 145 through 179 for an
operational aircraft. The final analysis of the roughness test for
camouflage painted aircraft proved that this aircraft finish was no
different than the chemical stripped aircraft produced at Hill Air Force
Base,

The DCM at George Air Force Base in California will be advised that 68-0345
is the first prototype operational F-4 aircraft in the Air Force inventory
which has been stripped with the new blasting process. He will be requestud
to monitor the finish on this aircraft and report any anomalies during tlie
firet year of operation.
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ADDITTONAL SUPPORT DATA

For th se who receive this report and sre not aware of some of the previous
problems associated with the Plastic Bead Blasting, the following 1s submitted:

The aluminum surfaceg of aircraft are coated with two vastly different
materials: ALCLAD and ANODIZE.

"ALCLAD" is the physical coating of the mother substrate with pure
aluminum which is from 1 1/2 to 5 percent of the thickness of the mother
metal, This adds weight to the mother metal but does not provide any
udditional strength., An example, for a finish given thickness, such as
.032, the thickness of the mother metal weculd be .026 with ,003 pure alumi~
num on each side to make up the total of .032. The pure aluminum provides a
cathodic coating to protect the mother metal from the products of corrosion.

"ANODIZE" 1is an electroletic coating applied to the outer surface of the
aluminum only, and which preoduces a hard coating and isolates the aluminum
from the products of corrosion. It adds no appreciable weight to the mother
metal and somewhat Increases the strength of the mother metal by increasing
the hardness of the outer surface,

When either of these two finishes are damaged or the surface is going to be
pninted, the standard process of Phosphorizing (brightening), desmutting and
finally conversion coating (alodine) is performed to ensure an adequate bond
surface for paint.

The original objections voiced against the blasting process was that the
blasting would make the "ALCLAD" surface extremely rough and therefore would
not produce an operational or acceptable finish. The follow-on testing
program established that the 12/16 plastic media originally used was too
rough, and the final test showed that the 30/40 media produced an excaptional
finish which actually provided & better surface for the paint to stick to.
A1l production F-4 blasting will specify the 30/40 material to ensure the
surface finish is acceptable,

R :
Ktﬂ?ﬂ
I

.

)

]

~y

—

Y
X »




PLASTIC MATERIAL RLASTING-PMB

INTERIM REPORT ON

STRIPPING PAINT FROM THE SECOND F-4E PROTOTYPE AT HILL AFB, UTAH
20 May 1985

PREPARED AND SUBMITTED ON 20 MAY 1985
RY

ROBERT A. ROBERTS
00-ALC/MABEB
HILL AIR FORCF BASE, UTAH
84056-5149

AUTOVON 658-3534/2042
COMMFRCIAL (801) 777-3534

NOTF :

THF PEMOVAL OF PAINT FROM THE SECOND PROTOTYPE F-4E ATRCRAFT IS PART OF THE
THIKD AND FINAL. STAGE OF THE "PRODUCTIVITY-RELIABILITY-AVAILABILITY-
MATNTATYABRILITY (PRAM) PROJECT NUMBER 00-143.
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Test Report:

TITLF
l Paint Kemoval From ¥-4F Aircraft Using The Plastic Materia)l Blasting (PMB)
Process

ATRCPATT PROCESSED
F-4F Serial Number 68-0448, Destination after PNDM - St Louis ANG

PURPOSE
The purpese of this second test was to verify the PMB process in the newly
constructed blast booth designed specifically for this procedure,

B FPLURSLERTRA

a. Tco determine the adequacy of the eyuipment,

y b. To record the paint removal rates using five blast hoses.

¢. To establish the best nozzle pressure for paint removal,

d. To verifv the use of specially designed mechanical plugging devices.

e. To verifv the use of the "Blastmobile" for blasting the belly,

f. To validate and verify the facility,

FACTLITY

The new hlast booth is identified as Building 223, located adjacent to the
. snutheast corner of Ruilding 220 in the Maintenance Directorate (east area
i nf H111 AFB). Dual occupancy was granted by the contractor prior to actual
o scheduled completion date (5 June 1985) so that this test could be performed.

and to provide time for any required modification to the blast booth.

c. FQUIPMENT
- The blast booth Is a complete entitv. It is 45 feet wide by 75 feret long
. and i= 20 1/2 feet high to the drop ceiling. The booth has a complete

wall-to-wall flocr recovery system which operates on the pneumatie/vacuum
princioal., The floor contains 88 each ? x 4 inch steel tubes with deflector
plates which puide the spent plastic media to over 6700 holes for moving the
plastic material through the tubes to the classification svystem. The
classification svstem consists of two vibrating screens which mechanically
» reparate the reusable plastic mediu from the dust. 7The plastic hopper is
: rapable of storing 6,000 pounds and is located directlvy aver the five Pauil
& Grifiirn seven cubic ft blast machines, each with a 75 foot hose and 1/2
Ineh blast nozzle, The dual air system moves the air from the ceiling to
the floor through registers. All air is returned :hrough the floecr to the
booth through two dust collectors. The mechanical plastic material classi-
ficatior svstem can handle up to 1500 pounds of plastic material/dust per
hour for complete recovery und reuse of the blasting material,.

NOTE: For the purpose of this test, twc nozzl~s were set at 30 PSI and the
nther three were set at 40 PSI. The purpose of this s to obtain paint
removal rates at the two different pressures and define the best nozzle
blastiny precssure. The Work Contral Document (WCD) (AF Form 959) describes
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the areas which were blasted with the different pressures - the amended
version of this WCD 1s rubmitted as Attachment #1 to this report. The
updated versior is Attachment 2 (to be used on the next aircraft),

PERSONNET,

Fight personnel were designated for the blesting operation, Five of these
people were provided by the Aircraft Division production aireraft stripping
shop (MARPSF), two having previous aircraft blasting training and the other
three minimal training, This provided one person on each of the five hoses
at all times. Two Master Sergeant from TAC and AFRES volunteered their
services for this test program and acted as relief blasters., Neither of
these two people had any previous blasting experience. The eighth person
was this writer., One additional person from OO-ALC/MMSRA, assisted in the
vperation by moving hoses and helping the blasters in general.

AIRCRAFT SELECTION

The aircraft selected bv O0O-ALC/MMSRA was scheduled to be transferred to the
St. Louis ANG (where the first blasted aircraft is now located), F-4F
Serial Number 68~0448 had the original koropon epoxy undercoat and had 1]
coats of top-coat paint consisting of epoxy, lacquer, acrylic and polwvure-
thane tvpes of paint, This was the first stripping action for this aircraft
since the original paint 3iob in 1968, The paint was peeling, flaking and
chaulking and the top four coats had been oversprayed in the field without
the applicatiorn of primer between the topcoats. This was & prime example of
the tvpe and corndition of the paint systems existing in the field, It was a
very difficult aircraft to strip because of the korupon epoxy primer.

AIRCRAFT PRFPARATION

The aircraft was delivered directly to Building 223 from the disassemblv
operation. 1In order to eliminrate the possibility of water contamination in
the blast booth, it was not washed before stripping. The major components
vere removed and forwarded to the cleaning facility (Bldg 220) for washing
rrior to routing for blast stripping. The aircraft was placed on four jacks
with a jack and keel adaptor under the keel. Pole jacks were used to hold
th aux-air doors in the up position., The aircraft was raised to a nominal
height of six foot six inches to the underside of the wing. The landing
pear was not retracted and the speed brakes were removed because the DMM
requested that the landing gear wells and the speed brake wells be stripped
as part of the exterior of the alrcraft. The canopy and all major access
holes were sealed with the special plugs/covers designed for that purpose.
3M555 blasting tape was used to protect all areas where special plugs were
not practical, and to cover the formation light lens, All drain holes were
plugged with "wood goif tees" or plastic cap plugs as required. The radome
and the aft access to the engine Lays were covered with barrier paper with
M blasting tape and duct tape. The canopies were opened and the cockpit
area was draped with plartic film held in place with duct tape.

PERSONNEL PROTECTION EOUIPMENT

All personnel performing the blasting operation wore ear plugs, paper
coveralls, work gloves and breathing air hoods. Pers.nnel not involved with
the blasting operation wore paper coveralls, paper hoods, goggles and dusat
marks, Visitors were required to view the operation from the observation




hooth, After lunch, the blast personnel were issued cloth coveralls hecauce
the paper coveralls were getting ragged as a result of the plastic
bourceback off the ajrcraft surface.

BI.ASTINCG OPFRATION

The hlasting operation, as defined in the attached AFLC 959 (Atch #1) Vork
Control Document, was followed feor the paint remnval process. The twe hosers
or the right side of the blest booth (numbers 1 and 2) were regulated at 40
PST nozzle pressure, as well as hose #3 which was used to blast the bellv,
Hoses numbers 4 and 5 were set at 30 PSI. This pressure was maintained
throughout the blasting process. The difference in the removal rates was
noted when the personnel stopped for lunch. The upper right =ide of the
aircraft was completely stripped while the left side had a portion of the
fuselage and the wing which were still covered with paint (approximately 25
cquare feet). Approximately two thirds of the belly was stripped. Tre
oneratinn had started at 0815 with the lunch break starting at 1045 hourn.
The reason for the earlv lunch break was a problem associated with the
installed classifier vibrators which required 90 PST air for operatior, but
due to the use of the fifth hose, were only received 40 PSI and therefcre
not operating correctly. This unforseen malfunction of the vibrators caused
an overinad condition within the classifier which caused the rotary valves
to jam with plastic media and caused the recovery system to become inoperable.
The classifier was manually unloaded and the plastic media was transferred
directly into the hoppers without being cleaned. This uncleaned plastic
media cause a dusty condition during the blasting operation. This emergencw
media trarsfer operation was repeated throughout the blasting peried (until
1515 hours) when the aircraft was completed. It was discovered that the
problem was caused by a lack in communication with the painting personnel in
the adjoining building (Bidg 220) as follows: A backup air supply is
connected to the blast booth from Bulilding 220 to provide air supply iIn the
event that a malfunctior existed with the blast booth compressor. This
" backup air system became operable with thte use of the fifth blast hose and
cauced an ailr pressure drop in the air supplv for aircrait painting. When
this happened, tlie painting personnel Aid not have enough air pressure for
painting and shut off the innerconnect air to the blast hooth. The result
was the drop in a’r pressure as described above. The obvious solution is to
cperate the blast booth with four hoses the wav it was originally designed
and maintain the {ifth hose as a system backup. Even with this major
problem, the aircraft was stripped in a total of 25.4 man hours or less than
one flow shif*. An additional problem was noted with the recovery svstem in
the blast booth floor. It was discovered that the paint was cominrg off the
aircraft in large flakes due to the lack of primer between coats. These
flakes were sliding between the floor trash screens and the guides and
closing the media recovery access holes. The last problem identified with
the booth was the turbulent air flow caused by the blast hoses disturbing
the down-draft air flow, and the dust clinging to the walls.

PROBLEMS - DEFICIENCIES - FINDINGS - RECOMMENDATION

The untrained personnel again proved that an actual aircraft blast operation
was not the place to Jearn the process. These people blasted on the fiber-
plass antennas too long and caused Jirrepairable damage. They also damaged
the formation lights (fiberglas ;) and thev took longer to remove the paint
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from the same surfaces as the expericnced blasters. A precision plastic
hlaster must be familiar with the aircraft and the varied surfaces before
actual blasting is allowed.

The only problem associated with the blast equipment was an obstruction in
the numher 2 hose nozzle. This was a result of the last-minute modifications
to the storage hopper. A special trash screen will be installed over the
outlet of both rotary valves to prevent reoccurances of this problem.

l The difference in paint removal rates betwmen the 30 and 40 PSI settings
. proved that all of the machines should be operated at 40 PSI, The lower
pressure also made it necessary to xet closer to the surface to remove
paint, In many cases, this was not practical because of the stand-off
distances that were required in specific areas which could not »e reached
without providing additional maintenance stands.

In gereral, the mechanical piugs were satisfactory. Several of the plugs
were not installed correctly due to inexperianced personnel. Some of the
plugs were not necessary because we found that by removing an access plate,
we could clean the area quicker than it took to plug the access holes into
that area., We also found that most of the areas that gave us problems were
areas in which the access covers were removed during normal PDM. The next
test aircraft will have special prccedures written to remove these access
covere during the disassembly operation and have them temporarily replaced
with four screws/bolts to provide eary access for the post cleaning operaticn,
Additional covers are being fabricated to pruotect areas which were draped
. with barrier paper and some of the plugs are being modifisd so that they
I work more efficiently, The plus or this one is that all of the cavitiesr
- under these access plates would be washed with soep and water as part of the

M

. final wash operation, making the aircraft cleaner and eliminating the use of
N much of the 1,1.1 Trichloroethane during the PDM cleaning process,

The "Blartmobile™, the unit which was designed to provide the right altitude
. for hlasting the belly of the aircraft - with wheels so that the person
e hlasting could move about with ease, was a basic failure., The "Colt"
reclining automotive seat was the right distance from the surface to be
blasted with the reclining adjustment made 1t perfect for the job but that
is where the good parts end. The unit was too long, the swivel wheel in the
front would not turn, the non-swivel wheels in the back were a mistake, and

!l the person using the unit (myself) spent more time dragging it sidewards
N than it was worth. A complete design change has been suggested whi:zh should
o make it totally usable for the next test aircraft, The major design changesr

suggested is the installation of special non~directional ball wheels and
shortening the front extension.

¥ The Validation & Verification (V&V) of the facility had to be postponed and
will be performed during the next test aircraft because of the problems
associated with air, recovery, and classification of the booth, These major
changes and additions should make the facillity meet the requirements as
specified in the Statement of Work (SOW). In addition, & fund citation las
been provided to add a staging area (cover) for small parts directly south
of the amall parts receiving door. This will allow an area large enough for
drving and ger: "1l decontaminating parts prior to blasting so that water and
snow 1f not brought into the facility during inclement weather,
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The cursorv time studv performed by the Enginearing Time and Motion people
is Attachment 3 to thir report. This study is provided to show what can he
done with the use of five hoser with one half inch nozzles and enough people
te perform a continuous blasting operation - and having enough standbw
people te disvepard breaks and rest time for operating personnel. The major
intent of this test was to check the faciliry output to the maximumr on =2
continuous run basris, not to estahlish a speed run, These times will not be
used as the official time until a total of five F-4 aircraft have been
stripped and timed. The average of these five operations will be used for
the final Engineered Time Standard. The CYRER document will not be changed
until this has been accomplished. Additional time was expended after the
washing operation which is not listed on the time study because it was
catagorized as "inspection time/post cleaning", The present proposal is to
establish a "Post Cleaning Operation" after the blasting has been completed
to remove the access covers and blow the plastic media out of the cavities
prior to the washing operation. The first run at this proved to be very
auccessful with a comparison between this aircraft and the first prototvpe.
The amount of plastic found in this second prototype was less than a tenth
of what was left in the first aircraft.

We did discover that a "Hose Handler" person is required to provide help,
aide and assistance to the blasting personnel in handling the awkward and
heavy blast hoses, especially when the blast operator is working the top of
the fuselage and trving to drag the blast hose at the same time.

There should be an increase in the blasting time for the next aircraft
because of the reduction to four hoses, the inclusion of the hose handler,
and performing the operation at a nominal rate; (allowing breaks, etc) at
the same time, with the removal of the access plates, we expect to see a
reduction in the cleaning time. The overall time, therefore should be
somewhat the same. We still believe that it will be possible to plug and
“blast strip an aircraft the size of the F-4 in one shift and perform the
post cleaning and washing operation the second shift, maintaining the
original estimates of producing a complete aircraft in one flow day.

The barrier paper and blast tape on the aft engine bay doors will be replaced
with the marufacture of a set of metal plugs. Metal covers (6) will be used
to cover the formation lights instead of using blast tape which is a time
consuming operation and does not provide the necessarv edge protection.

The air problem with the vibrators will be rolved by rerouting the air lines
and providing dedicated air to the vibrators. The vibrators have also been
increased in size and capacity to operate at their designed wmid-range
inetead of a continuous maximum output.

The problem associated with the recovery floor trash screens has been solved
with the installation of a new trash screen with a six inch overlap between
each screen. This will prevent entry of the paint chips because it has
serled all of the access honles.

Several access platea (101, 102, 103 for example) will be removed during the

diencsemblv oaperation, and ret.stalled *1ith a minimum number of =srcrews.
Thear nlaree will be removed during the post cleaning operation to remove
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the ingress of plastic media in areas which cannot be sealed. These same
areas will be washed with soap and hot water during the washing operation,
Each of these areas will be identified in a 959 Work Control Document for
the disassembly operation for the next test ailrcraft.

Several anti-static compounds have been tried on the walls along with
differesnt types of wax., To date, it appears that the new "Turtle Clear Wax"
does the best job in keeping the dust from sticking on the walls, A blow-
down operation will be identified after each aircraft stripped in the blast
booth to prevent dust buildup, The wax on the walls makes it easier to
remove the dust with arn air nozzle., This problem will be worked throughout
the five ailrcraft test program until it is solved.

Special air diverters are being insrtalled to help solve the air flow problem,
An additional axiel flow fan will be used to bring fresh air into the booth
and to increase the air flow to remove airborne dust, When the air flow
problem is sclved, BIO will be requested to make a flow study te verifyv that
the booth meets the OSHA/AFOSH requirements for air flow for this type of
blast operation.

In accordance with the Bureau of Mines explosibility study of 20 March 1985,
the study specified that a 64 mesh screen be used to remove the fines which
were within the explosive index. In order to exceed this requirement, the
classifier has been equipped with a 50 mesh screen for plastic media/dust
separation.

The 3M555 blast tape proved to be ineffective for providing the edge protec-
tion required for fiberglass. 3M has responded with a new blast tape
product which has a better adhesive and has a thicker core. The new material
will be used on the next test aircraft.

During the blast operation, the untrained personnel destroyed several of the
radome antennas due to over blasting. All of the antennas will be protected
with blart tape on the next test aircraft and blasted with the whip hose and
small nonzzle after the alrcraft has been completed., This should eliminate
this problem,

The wood golf tees and plastic plugs were not as successful as anticipated,
The blast effcet eroded and weakened the golf tees to the externt where they
were parily broken during removal, The plastic cap plugs flange area eroded
off which made them very difficult to remova, The next test will usre
plastic polf tees and the cap plugs will he filled with sealant and allowed
to cure before use,

The fiberplass canopy covers worked very well. The cockpit was draped with
plastic sheeting which kept the plastic out of the cockpit. The only
ingreas problem was through the canopy hinge areas, Thess areas will be
realed on the next aircraft with RTV sealant,

The aluminum maintenance stands denigned and fabricated for the blast
operation, provided access to all upper areas of the aircraft except the
painted area above the aft fuselage section. A possible solution is the
installation of a step platform within the stand in this area. Design
action will be initiated.
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SUMMARY

The production of the second F-4 prototype proved that the blast booth and
associated equipment is capable of stripping a complete aircraft in a single
shift, and that the basic design of the recovery and classification systems
will meet the requirements of the Statement of Work. The Work Control
Document (AFLC Form 959) has been improved with each test blasting of an
aircraft and will soon be ready for submittal to OO-ALC/MMSRA for inclusion
to TO 1F-4C-3-1-6. The booth will he turned over to the production facility
as soon as the final test aircraft is completed and the blast bhooth is
verified as a safe facility by the Fire Dept (DEF), Safety (SEG) and Bio-Med

(SGB).
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AMENDMENT TO ATTACHED INTERIM REPORT ON BLAST STRIPFING SECOND F-4 AIRCRAFT

1. ON 5 JUNE 1985, THE THIRD F-4 AIRCRAFT WAS BLAST STRIPPED. THIS WAS F-4G
SERIAL NUMBER 69-7587, THE FIRST F-4G FROM USAFE, BY DIRECT REQUEST FROM
THE USAFE COMMANDER, GENERAL CURTIS.

2, USING INFORMATION GAINED FROM THE SECOND AIRCRAFT, ACCESS PLATES, DOORS
AND CQONTROL SURFACES WHICH CONTAINED LARGE AMOUNTS OF BLAST MEDIA AFTER
THAT BLAST STRIPPING OPERATION, WERE REMOVED ON THIS AIRCRAFT PRIOR TO THE
BIASTING PROCESS. THIS PROVED TO BE VERY SUCCESSFUL BECAUSE IT PROVIDED
ACCESS TO ALL OF THE PRCBLEM AREAS AND MADE IT EASY TO CLEAN THE CONTROL
SURFACES (AILERONS, FLAPS AND RUDDER) AFTER THEY WERE STRIPPED. THE TOTAL
BLASTING OPERATION, INCLUDING THE COMPONENT PARTS, TOCK APFROXIMATELY 25
HOURS TO REMOVE ALL OF THE PAINT. AN ADDITIONAL SHIFT, USING 3 PEOPLE WAS
ALIOWED TO PLUG AND SEAL THE ATRCRAFT, BAND ANOTHER SHIFT WAS ALILOWED TO
BLOW DOWN THE ENTRAPPED PLASTIC MEDIA AND PERFORM THE SOAP WASHING
OPERATION. IT WAS THE CONCENSUS OF THE PEOPLE PERFORMING THE TASK THAT
THESE TIMES WOULD IMPROVE WITH THE TRAINING CURVE.

3. WITH THE RECEIPT OF THE HQ-AFIC APPROVAL TO PLASTIC BLAST STRIP ALL F-4
AIRCRAFT AT THE DEPOT, OO-ALC/MMSRA IS IN THE PROCESS OF PROVIDING THE
NECESSARY TECH DATA TO MEET THE FACILITY TURN-OVER SO THAT THE AIRCRAFT
DIVISION CAN START PRCOUCTION BIASTING IMMEDIATELY AFTER THE BIAST BOOTH
HAS BEEN TRANSFERED TO THE AIRCRAFT DIVISION. THE "CYBER" DOCUMENTS WILL
CONTAIN A COMPLETE DETAILED PROCEDURE FOR ALL MDS F~4 AIRCRAFT.

4. SEV AL MDIFICATIONS HAVE BEEN ACCOMPLISHED ON THE BIAST BOOTH TO
IMPROVE COR ELIMINATE THE PROBLEMS CUTLINED IN THE SECOND INTERIM REPORT
DOCUMENT. THE RBECOVERY SYSTEM HAS BEEN EXPANDED AND AN ADDITIONAL DUST
ELIMINATION SYSTEM HAS BEEN INSTALLED. IN-PROCESS TESTS HAVE INDICATED THAT
THE SYSTEM WILL MEET THE REQUIREMENTS OF THE STATEMENT OF WORK. THE FINAL
TEST ON THE RF-4 SHOUID VALIDATE THE OPERATIONAL PARAMETERS OF THE HLAST
BOOTH.

5. A FINAL REPORT WILL BE INITIATED AFTER COMPLETION OF THE RF AIRCRAFT TO
PROVIDE ALL INTERESTED PERSONS WITH ENOUGH DETAILED INFORMATION TO START
THE PLASTIC MATERIAL BLASTING OPERATION AT THEIR OWN FACILITIES., POINT OF
CONTACT FOR COPIES OF THIS REPORT WILL BE OO-ALC/MABEB, HILL AFB, UT 84056~
5149, AUTO-VON 458-3534/BOE ROBERTS,

00-ALC/NABED

Bill Air Terce Base, Utah
84056

Oy ¥ e
Robert 4. Roberts

Progrsa Manager
" AV-458.2042 Plastic Bead Blasting 4-30
C 801-T17.3834
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Figure 4.1 F—4 aircraft plastic media stripping completed. The anodized
aluminum looks new. The aircraft paint included original primer coats.
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Figure 4-2, F—4 aircraft stripped by conventional solvent methods. Note
the difference in surface appearance. The shiny aluminum indicates the an- t
nodized aluminum surface was damaged when paint was scraped off. Also

SN
note the brownish areas where the paint remains. This aircraft will be re- :::-:.:-
taped and stripped again. L
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Figure 4.3,. Building 223 Hill AFB PRAM plastic rnedia paint stripping
facility. On the left is one of two air ventilation dust collectors. The roilup
door provides access to the mechanical equipment room. The main access
door is located at the opposite end of the facility.
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Figure 4.4, - Equipment Room. Plastic media storage hoppers mounted
above Paulli and Griffin blasting machines.
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Figure 4-5, Plastic media stripping of F—4 aircraft (floor leve! view),
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Figure 4., Plastin media stripping of F—4 aircraft (viewed from above). "“
L
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Figure 4-7, Plastic media stripping peels the paint from the anodized alum-
inum surface without damage to the surface.
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Figure 4.3, F—4 aircraft component mounted for stripping. Stripping right
- edge started,
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Figure 4-9, F—4 aircraft component stripping completed.
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Figure 4.10, F—4 aircraft plastic media stripping completed.  First full-
scale test of system required five workers approximately 4 online hours to
completely strip the aircraft.
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PLASTIC MATERIAL BLASTING

STRIPPING PAINT FROM THE THIRD F-4 AIRCRAFT, THE FIRST RF SERIES

St taty " AR .

AT HILL AIR FORCE BASE, UT

I 3 JULY 1985

PREPARED AND SUBMITTED ON 17 JULY 1985
‘ BY

ROBERT A. ROBERTS

00-ALC/MABEB

" HILL AIR FORCE BASE, UTAH
o 84056-5149

»

AUTOVON 458-3534/2042

. COMMERCIAL (801) 777-3534

NOTE:

" THE REMOVAL OF PAINT FROM THE FINAL F-4 PROTOTYPE IS FART OF THE THIRD AND FINAL
iﬁ STAGE OF THE "PRODUCTIVITY~RELIABILITY~AVAILABILITY-MAINTAINABILITY (PRAM)
X PROJECT NUMBER 00-143,
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Test Report:

TITLE:

Paint Removal from RF-4 Aircraft Using the Plastic Material Blasting (PMB)
process.

AIRCRAFT PKOCESSED:
RF-4 Serial Numter 64-1069

PURPOSE:

The purpose of this test was to verify the PMB process ‘n the newly conatructed
PMB blast booth designed specifically for this procedure:

8. To determine the adequacy of the modified equipment.

b. To determine the adeqracy and fit of the specisl plugs required to
prevent ingress of the plastic media, and to protect speciasl camera windows.

c. To verify the use of the modi’ied "Blastmobile" with the modified
swivel wheels.

d. To validate and verify the blast booth,

FACILITY:

The new blast booth, identified as Building 223 13 now in the third
modification/change for air flow and dust control. Special exhaust vents were
installed in the ceiling (6 places) to create an air flow for dust control,
This modification was not as successful as desired and did not control the addy
currents and air flow patterns within the blast booth.

EQUIPMENT:

The low-pressure air flow system was not in operatZon for this test, A phasing
problem generated in the wiring to the motor, and the motur burned out. The
contractor attempted to change the motor, but was unable to procuie a
replacement unit with the same base mounting features. The entire aircraft was
therefore blasted without the use of the dust control or low preasure air flow
system. The spe¢cial vents which were installed in the major air recovery system
was classified as & success, The next test operation will verify the use of

both of these systems working together to provide a basic dust-free working ares
witi in the blast booth.

The Blastmocbile did not work as expected. The tread on the four swivel wheels
was not wide enough to operate as required over the floor grate. The
blastmobile is now undergoing a modification which will provide a special non-

directicnal ball wheel which will satisfy the requirement. This will be tested
during the nex. test phase.

Number five blast pot did not operate due to a walfunction in the "spear valve"
area, It was found that the valve was mnot seating correctly and therefore was
not providing an air-tight seal during operation. Acriou is being taken to
correct this seating problem with the pot manufacturer.
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The air compressor stopped operating during the last four hours of the test.

This was caused by an excessive build-up of dust on the compressor filter which
I had occurred hefore the new compressor air inlet had bteen installed within the
comprecsor Toom. A standard cleaning cperation on a dally basis will prevent
this from happening again. (lesson learned!)

MATERTAL:
a The use rate of the plastic blasting muterial has not bheen determined to date.
. After blasting a 6 x 6 truck for the Air National Guard in Salt Lake City, (in

45 winutes), all of the components parts from 64-1069 and the complete aircraft,
the main hopper was half full. This was the highest use rate to date wiih no
concrete explanation., The next test will be made with the blast media in the
- 20/40 mesh size in the "Special Mix" category. The plastic manufacture has
- compounded this special mixture at the request of Republic Air Lines, as a
n result of a test performed at thelr facility which showed an extended life cycle
of the blast media.

RS S i

R S Ea s
LIS e
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PERSONNEL:

Four personnel were used for this teast. Three of these were trained in complete
- alreraft blasting, the fourth had been trained in component blasting. A fifcth
& person was used in the blast booth as a "hose handler" and general asesistant to
e the blagters. An additiomal person wae assigned to the equipment rcom to keep
Sy the equipment operating correctly. Thir will be the minimum number of people
required to perform all blast operations in the future.
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- ATRCRAFT PREPARATIUN:
Ii The same plates were removed from this aircraft during the "disassembly" stage
o as were removed from the last ailrcraft tested. These are the same plates which
50 will be identifled in the ‘lech Order, (1F-4C-3-1-6), as a standard operation,
[fj Again, RTV sealant was used around the cracks in the canopy, tha RAT door and
- the Flare doors. Thie did not work as well as before and allowed plastic media
Ii to get into most areas (except the cockpit) we were trying to protect. The next
protective measure will be the use of duct cloth tape cut to one half inch
width, which will make it nacessary to clean the paint manually from these one
: half inch areas. A new biast tape, manufactured by the LARMART Corporation, was
» tried and proved to be very successful because the gum on the tape was stronger
: than any other type tested to date. Further tests will be made with this

L
S Y

: product in the attempt to find a blastirg tape which will perform to the total
P. requirements,
b

PFISONNEL PROTECTION EQUIPMENT:

' Two of the blast personnel wore the standard 3M Blast Hood ‘ v this operation,
e This hood has a 120 degrees viewing urea and is easier to see than the Bullard
Ef 999 Series hcod provided with the blast booth., More of these units are on order
to provide blast personnel with a choice of protective equipmant,

BLASTING OPERATION:

The aft section of the engine bays doors was blasted fiist ~ this is the area on
the aircraft which contains titanium. A small smount of low-order sparking was
observed during this operation. With relatively no dust in the blast booth, the
chance for explosive sparking was non-existent. This cotal operation was i

performed for the benefit of the visiting personnel, therefore the blasting was T
stopped every hours gso that progressive photographs could be taken of the &3??
operation. After four hours, B0 percent of the aircraft was atripped, and then %nﬁﬁ
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the air compressor started to cu: out, The aircraft was completed the following
Monday (B July 1985) with a total blasting time of 21 hcurs. Lesson learued is
not to start & icb like this before a four-day holiday and exuyent to get it done
on time! This lack in continuity also created problems in the cleaning area.
The aircraft was washed on "Graveyard" shift by personnel who were not familiar
with the additional problems associated with a blasted aircraft. As a result,
several of the doors which should have been removed were left in place,
resulting in a lot of plastic media teing left in the aircraft when it was
delivered ta the PDM lines.

PROBLEMS ~ DEFICIENCIES - FINDINGS - RECOMMENDATIONS:

Using better trained people was an asset to the operation. However, we used all
of our trained people on day shift and did not have anyone to follow the
operation oun swing shift. If the personnel had been available, the aircraft
could easily have been completed during the second shift (after the screen on
the compressor had been identified and c¢leaned). The aircraft would have been
ready for the cavity opening operacion the third day and would have been
thoroughly cleaned before it had been delivered to the PDM lines.

The installation of the fifth blast machine/hose proved to be a wise decision.
With number 5 machine out of operation, the programmed function was accomplished
with the installed equipment and still meet the estimated aircraft stripping
ratas,

The cockpit sealing operation, using the RIV sealant material, worked very well,
The advantage of this material 1s that it cures on the outside and the inaide
remains soft after a day of curing - thus making it easy to remove after the
blasting 1is completed., When the material is allowed to remain on the surface
for four days, as was the case with this aircraft, removal of the cured RTV 1s
extremely difficult., Lesson learned is that planning and programming is very
important.

The Validation and Verification of the facility had to be postponed again
because of the low-pressure motor problem. The total change to the air flow
system being accomplished as a result of this last failurs should eliminate all
of the air flow/dust flow problems. This will be accomplished with the next
test blasting with an F-102 Aircraft from the HAFB Heritage Foundation. The
scheduled completion date for the blast booth is still 31 July 1985,

All of the problems assoclated with plugging vent and drain holes is still in an
on-going test stage and will continue until the minor problems are solved.

SUMMARY:

This test proved again that the blasting operation is the next state of the art
method for aircraft paint stripping. The complete cperation is atill in the 30
hour category and it will improve with time., The "Pre-Final" inspection was
performed in the blast booth with 25 line itema to be worked out before contract
sipn-cff. These items are in the final stage of complation and it looks like
the contractor will meet the 31 July 1985 completion date,

NOTE: The booth fire suppression system (Tharmatic Halon 1211) will be upgraded
to meet the National Fire Code and the complets system will ba tested to ses 1if
it will pass the fire code requirements. If this does not work, a water
sprinkler system will be inatalled along with the hulon system.

Lo
s TP .
\

RS it o
c SV IS S M
g e T
PR
) LA
e

Patall 2l
I s
L)

r .

~ 2y ” ky 1Y

|
-~

‘,x"\;,i

q.'_ET'K

A F

A
s
s

-

LLdE

" '. ‘."'-""
AN N o ]

.

4-39 -
R A A e O L G U SR o L L L 2 S S N B T . . 5':-}'-%
BN R SRA Ae AAANEN ) RPN . P . S o )
et LN "‘"M TSN YA YL AR "‘)f."’.'bﬂ. »)'.*'L'f-.".‘.'-.':'-.‘f_..'.'»s'\‘;.:".‘».‘.*».'tﬂ\




5.0 PRODUCTION BENEFITS
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Memorandum for the Record: R.W. Boubel to P.S. Daley, Evaluation of DOry Vs.
Wet Paint Stripping, August 1, 1984,

Table 5.1 Plastic Bead Blasting Results

Table 5.2 F-4 Direct Cost Comparison (Projected), Chemical Vs. Drystrip

Table 5.3 AFLC Form 117, Economic Evaluation of the PRAM F-4 Blast Booth
Project

Transcript of Videotape, Plastic Blasting Versus Chemical Paint Removal

NS
Y
w
o
!i
Ei
o
LR

."1
5-0

e
%)

1S

| “ M

A

i '{‘ ‘-é
N L T Tt T T T O T N T P T W S D P N N S ML U L N P P N e 4 e e, e | ey
LR et e P ate t L PO L L N I L AT . ATk tad N AR R - - PR ) N Sl LRy
- S P O ) £ N A G NI I AN N S M S A o RO L T L R R R St RN W "-}i:.._" J._,'Lr:,,‘_ﬂ:‘r, VA




Koo,

Pl
.

e S Yy v s r s 1w
R I W S
[ Sat el S A PR DT S

S
vt

AR e

5.0 PRODUCTION BENEFITS

The following page contains an economic justification for converting all DoD
facilities from wet chemical paint stripping to dry media paint stripping.

Tables 5.1 and 5.2 ::wmarize production and other benefits identified during
initial prototype testing of plastic bead blasting prior to construction of
the F-4 blast booth. Initial results for the F-4 facility are presented in
Sections 2 and 4. A comprehensive report on the PRAM project will be
completed when the facility is turned over from development to production.
AFLC Form 177 (Table 5.3) is an economic evaluation of the PRAM project.

Two videotapes which compare plastic media paint stripping to conventional
chemical stripping are available. The first videotape was prepared by DoD
personnel to show initial results with plastic media paint stripping at Ogden
Air Logistics Center and North Island Naval Air Rework Facility. The second
videotape was prepared by the supplier of the plastic media, U.S. Technology
Corporation, from the first videotape. Neither include the new F-4 facility.
Both videotapes were shown during the workshop. A transcript of the second
videotape is given 1in the remainder of this section to 1{l1lustrate the
production and environmental benefits of converting a paint stripping
operation from chemicals to plastic media.
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August 1, 1984

MEMORANDUM FOR THE RECORD
TO: Peter S. Daley
FROM: R. W, Boubel

SUBJECT: Evaluation of Dry vs Wet Paint Stripping as per your
request of August 1, 1984

ECONOMIC JUSTIFICATION OF CONVERTING ALL DOD FACILITIES FROM WET
CHEMICAL PAINT STRIPPING TO DRY MEDIA PAINT STRIPPING.

COST ESTIMATES

WET DRY
ITEM PROCESS PROCESS
MANHOURS 3,360,000 1,426,000
CHEMICAL PAINT STRIPPER 7,000,000 GAL -0 -
WASH WATER 100,000,000 GAL -0 -
DRY WASTE -0 - 500,000 LB
OPERATING COSTS
MANHOURS $136,516,800 $67,698,380
SUPPLIES 30,960,000 4,400,000
WASTE TREATMENT COSTS 8,000,000 1,500,000
TOTAL OPERATING COSTS $175,476,800 $73,598,380
OPERATING COSTS
SAVINGS (WET -~ DRY) $101,878,420
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i Table 5.1
PLASTIC BEAD BLASTING RESULTS

v (A1l figures based on initial prototype testing. Final figures will
' almost certainly vary.)

ECONOMICS

TUSe

Tax

o MANPOWER 1/10th AVERAGE TIME REQUIRED BY CHEMICALS
" HAZARDS ELTMINATION OF CHEMTCAL HAZARDS TO WORKERS

o MATERTAL $585K va $24K FOR SAME AMOUNT OF WGRK

. ENERGY ONE HALF OF PRESENT EXPENDED (SAVE $300K)

A N

i 1 POLLUTION FLIMINATION OF SEWAGE CONTAMINANTS ($22K)

o PRODUCTION TNCREASE CAPABILITY BY 100% ON F-4 STRIPPING
UTILITIES SAVE 20K GALLONS OF WATER PER AIRCRAFT

! ' CAPARILITY SYSTEM CAN STRIP MOST SURFACES (INCLUDING COMPOSITES
o WITHOUT DAMAGE TO SUBSTRATES)

tﬁ . PRODUCTION COMPARISONS

r_‘:fi END ITEM CHEMICAL TIME BLASTING TIME SAVINGS

e

v RUDDER 3 HR 36 MIN 15.6 MIN $27.9K

s INBD L/E FLAP 2 HR 48 MIN 21,6 MIN 19,7k

L SPOILER 40 MIN 14.4 MIN 4.3k
" OUTBD L/E FLAP 2 HR 48 MIN 18,6 MIN 20,1K

Y AILERON 6 HR 28 MIN 32.4 MIN 97.2K
2 WINGFOLD 8 HR 45 MIN 54.1 MIN 131.5K
STABILATOR 9 HR 49 MIN 55.2 MIN 74.7K

3 TOTAL SAVINGS $375.8K/year
£

PROTOTYPES

t? P-8 PUMPER TRUCK 52 HRS 5 HRS
! COLEMAN TRACTOR 40 HRS 4 HRS

¥ F~100 AIRCRAFT 300 HRS 37 WRS

F=4 ATRCRAFT 341 HRS 39 MRS

)
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Transcript of Video?! -pe
Plastic Blasting Versus Chemical Paint Removal

Source: U.S. Technology Corporation
328 Kennedy Drive
Putnam, Connecticut C6260
Phone (203) 928-2707

U.S. Plastic and Chemical Corporat‘on introduces the plastic media dry
stripping system, a revolutionary new technique designed and developed
specifically for the aircraft maintenance industry. The U.S. system will
enable the user to remove virtually all surface coatings and build-up from
aircraft components, assembiies and bodies while greatly reducing if not
completely eliminating the use of hazardous chemical cleaning agents. The
U.S. dry stripping system will

eliminate most chemical pollutants

eliminate most afr polluiion

eiiminate water contamination

reduce personnel exposure to chemical hazards
reduce maintenance manhours

reduce consumption of toxic chemical solvents
reduce expensive energy requirements, and
reduce costly aircraft downtime

OO0000O0OCOCO0O

Periodically, surface coatings and other build-up must be removed from
aircraft during their normally scheduled repair and refurbishment cycles.
Whether these are military, commercial, business or private aircraft, fixed
wing or rotary, all must be carefully maintained and constantly inspected for
the onset of corvosion.

The technique currently used to remove most protective and decorative
coatings from aircraft is based on the application of hazardcus, often toxic,
chemical strippers. This method is expensive, time consuming, and dangerous
to both man and the environment. The use of chemical strippers poses
significant problems. Their use releases dangerous fume< into the work area,
creates h:izardous work conditions for personnel, and results in waste
products wnich are difficult and extremely costly to dispose of.

As you can see, chemical stripping is a labor intensive operation that
demands a lot of hands-on brushing, scraping, and scrubbing to help the
chemicals break the paint bond between the various coatings. Oftentimes it
is & leng, slow process. On this F-4 wingfold for example, a total chemical
stripping time of 8.3 hours is required for a satisfactory job. To protect
the workers 1in this environment they are required to wear special air-
breathino egquipment, protective coveralls, boots, and gloves.
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Water 1is constantly sprayed on the dripping chemical mess as it slides
off onto the floor, damaging and eating the concrete. Tremendous amounts of
water are needed in an aircraft stripping operation - up to 20,000 gallons
may be required for just one stripping procedure on a plane the size of an
F-4 - water which must be carefully treated prior to release back into the
anvironment.

Due to the many variables associated in remcving paint from an aircraft,
such as coating depth, number and type of coatings, length of service, and
compatibility of the coatings to the chemical stripper, more than one type of
stripper may be required to do the job and often just chemicals alone are not
sufficient. Usually it is necessary to follow up with a mechanical scraping
or sanding operation to take off whatever the chemical solvents were not able
to totally remove. This scraping and sanding process is injurious to the
substrate, often removing much of the protective alclad and anodized
coatings.

Fortunately, however, there is a better way. A system which provides an
immediate, off-the-shelf = tution to the ever-increasing problems and hazards
that are inherent with the use of chemical strippers. Becoming known as dr
stripping, the main component of this revolutionary new concept in aircra
ma%n%enance is a synthetic, 7ightly abrasive, plastic media, developed by
U.S. Plastic and Chemical Corporation of Putnam, Connecticut. Carefully
manufactured, controlled, and sized, this material 1is available in three
different ranges in several distinct sizes. The granular, angular shape of
the individual perticles enables the material to quickly and efficiently
clean with a unique shearing, chipping, and cutting action that rapidly
removes suyface contamination and build-up. Particle shape and durable
composition permit maximum productivity at low particle velocity,

The media has proved remarkably successful in a number of aircraft paint
removal evaiuations due to its unique characteristics. The first aircraft to
be completely dry stripped using this system was an F-100 Super Szber from
the Hi11 Air Force Base Heritage Foundation in Logan, Utah. The entire plane
was stripped clean 1in less than 25 hours compared to the standard chemica)l
time of 296 hours. After the dry stripping treatment the plane was repainted
and put on permanent display at Hi11 Air Force Base.

This successful large scale application evaluation led to the dry
stripping of other military aircraft, and authorization for extensive test
programs to determine applicability of this process to other potential uses.
Recognition of the benefits that could be realized by the dry stripping
system was rapid and acceptance was quickly gained for use on the many
components that must be cleaned as they are periodically removed from
afrcraft for various inspections and checks.

This is a typical scene of the state of the art technology that was

employed to strip component parts prior to the advent of the plastic media
dry stripping technique. In comparison to this hazardous, filthy mess the
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dry stripping technique is clean, efficient, non-hazardous, and simple to
use. Comparative time studies indicate that a 10:1 time savings ratio exists
in contrast to the standard chemical stripping times.

The dry stripping method 1s in production use in a number of aircraft
mainterance facilities. The following demonstration of component cleaning
was performed at the United Airlines Maintenance and Repair Facility in San
Francisco, California.

0 This component is a DC 10 high strength steel landing gear linkage.
The BMS 10-11 epoxy paint 1s easily and rapidly removed.

0 This is a 737 aluminum wheel half. The Boeing Primer BMS10-79 is
quickly removed from the base metal.

0 This is a JT-90 titanium fan blade. The anti-galling compound is
Gapid1g removed. The rubber seal may not require removal unless

amaged.

0 This JT8B fan discharge case was painted with a very tenacious
primer known as Super Koropon but was stripped completely clean
even in difficult access areas.

0 This actuator assembly from an F-18 presents a particularly
dramatic time savings. The standard chemical stripping time
allotted for this component 1s 2.5 hours. With the dry strippin
system this component was totally cleaned in a remarkable 1.
minutes. The need to disassemble and Tlater re-assemble the
component was eliminated.

0 This next sequence shows the removal of paint from the internal
sections of an aircraft wing where there are complex structures,
half secticns, riveted cross members and reinforced sections. The
media works well in all these areas. If he so0 chooses, the
operator can remove only the carbonized dirt that has accumulated
over the paint and not take the paint off. Or the operator can go
all the way down to the primer and further to the anodized
protection, which is golden c¢olor, without causing any damage to
the anodide. No corrosion to these complex structures can be
caused or initiated by this simple mechanical stripping process.

Due to such tremendously effective application on smaller components the
next evolutionary step in the dry stripping process was evaluation on larger,
off-aircraft sub-assemblies such as the wingfold from a United States Air
Force F-4. On this particular wing the top layer of paint has been dry
stripped off the underlying yellow primer while leaving the primer completely
intact. The black strip that is being removed is a polysulfide sealant which
is virtually impossible to remove with chemicals but comes off easily under
the impacting media stream., The dry stripping system is currently employed
in a full production facility at Hi11 A{r Furce Base to remove paint off
these F-4 wingfolds. This function formerly took 8.3 hours to perform
chemically and s now conpleted in an average of 45 minutes with the plastic
stripping method.
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Testing at the North Island Naval Aifr Station in San Diego, California
has shown that the dry stripping technique is compatible with most of the
sophisticated composite materials that are being increasingly incorporated in
modern aircraft construction. Careful application has led to successful
performance on Kevlar, fiberglass, carbon graphite, and honeycomb. Present
generation chemical strippers cannot be used because they'l1l attack and
weaken the bonding agents and resins that comprise the various composite
formulations. Until the advent of this dry sti uping process the only
alternative was hand sanding which inevitably caused significant damage to
the underlying substrate. With dry stripping it is possible to remove paint
from a composite surface as easily as this with no harm to the integrity of
the substrate. Paint removal from these various substrates is rapid and non-
damaging. As you can see the dry stripping technique works well on advanced
aerospace alloys such as magnesium and titanium, and works equally well on
these composite sections that are from an F-18 fighter.

Preliminary cost analysis studies have indicated that tremendous savings
can be realized by the proper utilization of this dry stripping technique.
Coupled with the equally important concern for environmental controls and
pollution abatement, the aircraft maintenance 1ndustry 1s expanding the
application of this process on not only components but on the entire airframe
and fuselage as well.

The United States military has been particularly active in researching
methods of removing surface coatings by non-chemical means. Through this
program the Air Force, Army, and Navy have recently completed tests on whole
aircraft stripping, but have provided a clue to the enormity of savings that
can be realized with complete up-scale utilization of the dry stripping
system.

As mentioned earlier the first military aircraft to be totally stripped
with the plastic media was an out-of-service F-100. A job that normally
requires 296 hours to do chemically was performed in 24 hours 50 minutes with
the dry stripping process. The next plane to be dry stripped was a United
States Navy F-4. To ready the plane for the stripping operation the nose,
canopy and afterburners were masked, Tape and platic plugs were used to seal
openings and drain holes. The plane was completely stripped in 43 hours, a
start1ing comparison to the chemical depainting rate of 349 hours, a job
performed in 12% of the presently accepted norm. Appearance of the plane was
considered to be superlative after completion of the dry stripping process.

The plastic media dry stripping process 1s not the answer to every
single surface ccating removal requirement. However, properly utilized, the
system offers immediate labor, material, time, equipment and energyv savings
in the many applications for which the process is appropriate. Fcr instance,
recent military studies show that up to 90% of the costs associated with the
current chemical stripping of m.litary aircraft could be saved by the
utilization of this revolutionary new technique.




. The dry stripping system 1looks to have equally dramatic impact on
5 reducing hazardous waste production. It {is the stated objective of the
- United States Department of Defense that by year end 1986 all chemical
i solvents will be eliminated from the waste products generated by DoD

facilities. The implementation of the dry stripping technique projects to be

a major factor in meeting this goal. Military estimates that are cited in
this Department of Defense Environmental Protection Summary dindicate that
aircraft stripping wastes could be reduced by a factor of 75 to 99% with the
use of the dry stripping system.

‘ The dry stripping technique is gaining acceptance in areas outside the
ajrcraft industry as well, in areas that 211 share a common concern - mainly,
how to remove surface build-up in the most environmentally acceptable, most
economic manner possible, This includes applications for subway, bus and
railroad car cleaning, nuclear power plant decontamination, shiphold
depainting, auto body treatment, and ground support equipment maintenance.

The plastic media dry stripping process offers an immediate opportunity
to meet the ever increasing demands that are being forced on the modern
industrial world, a world that is finally beginning to act on the inevitable
e dangers being created by the wide-spread use of environmentally unforgiving,
tay dangerous, chemical pollutants. The dry stripping technique will not only be
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- kinder to the world we 1ive in, it will also provide a multitude of economic
\ savings. There is an answer. It is available now. It works successfully.
b The savings are real,
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6.0 HEALTH AND ENVIRONMENTAL CONSIDERATIONS
FOR PLASTIC MEDIA PAINT STRIPPING

oty AR = v e ¥y F Y _ER . M'e . s
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6.1 Occupational Health and Safety

Worker Exposures

. Solvents
X Dust

% Noise

K Safety Concerns

6.2 Environmental Considerations

Wastes Generated by Wet Chemical Stripping
Solvent/Paint Residue

“ Washwater

'y Volatile Emissions

Wastes Generated by Plastic Media Stripping

T LT

6.3 Environmental Regulations and Compliance

Environmental Regulations
Hazardous Wastes
Wastewater Pretreatment
Toxic Afr Emissions
Health and Safety
Volatile Organic Compound Emissions

6.4 Pollution Control Costs

Wastewater Treatment
Hazardous Waste

Letter from S. Vigil to B. Higgins: Health and Safety Aspects of Changing
Chemical Paint Stripping to P1astic Media Paint Stripping

Memorang:m from R.H. Gorringe to Galen Seek: Heavy Metals in Bead Blast
Media

Presentation by Allan Dalpias, Environmental Cocrdinator, Hill AFB
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6.0 Health and Environmental Considerations for Plastic Media Stripping

Plastic media stipping has two major advantages compared to wet chemical
stripping. Both advantages result from the fact that no solvents are used in
plastic media stripping. First, workers are not exposed to solvents. Many
solvents used in wet chemical stripping are acutely toxic or carcinogenic or
both, Plastic media does not have these characteristics. The second
advantage 1is that no waste solvents are generated from the plastic media
stripping process. This significantly reduces the 1load on wastewater
treatment facilities.

A disadvantage of dry media stripping is that it produces dust. This is true
for all blasting media, 1including plastic beads. Dust inhalation can cause
serious health problems for inadequately protected workers. However, plastic
media will not support microbial growth, reducing the risk of allergic
responses associated with inhalation of dust with biological components.

Plastic media has another advantage over other dry media suitable for
stripping aircraft. Dust from stripping with rice hulls, walnut shells, and
other vegetable matter is explosive. Plastic media itself is not explosive,
although the stripped paint particles are explosive. Mixing some plastic
with the stripped paint reduces this danger.

6.1 Occupational Health and Safety
Worker Exposures

Workers in paint stripping facilities are routinely exposed to solvents,
dust, and noise. These exposures present a risk to the workers' health.

Solvents

Wet chemical stripping exposes workers to a varifety of solvents. Table 6.1
11sts some characteristics of solvents commonly used 1in paint stripping
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EPA Studies Solvent,
Methylene Chlorde;
Cancer Threat Cited

By a WALL STREET Jounnai Staff Reporter
WASHINGTON ~ The Environmental
Protection Agency has begun a study of
whether to regulate methylene chloride, a

-| solvent used in paint Stripping and aero-

sols, after finding that it may cause cancer
in humans.

EPA officials said that in laberatory
tests mice developed lung and liver can-

‘| cer, and rats developed benign tumors

from inhaling the chemical.

According to the agency, 584 million
pounds of the chemical are produced annu-
ally in the U.S. and another 44 million
pounds are imported. The EPA said U.S.
producers are Diamond Shamrock Corp.,
Dow Chemical Corp., LCP Chemical &
Plastics Inc. and Vulcan Materials Co.

The agency figured that nearly one mil-
lion workers may be exposed to the chemi-
cal, and that workplace exposures “‘are
generally high.” The chemical is used in
commercial metal working; paint manu-
facture, application and stripping; the pro-
duction of polyurethane foam and printed
circuit board, and chemical processing, the
EPA said.

Consumers are exposed to it primarily
through insecticides, paint-removal com-
pounds, aerosol hairsprays and antiper-
spirants, according to Charles Beck, @ su-
pervisor in Diamond Shamrock’s elc-ir.
chemicals division. The chemical alsu
used to remove the caffeine in producing
decaffeinated coffee, he said.

Paul Cammer, executive director of the
Halogenated Solvents Industry Alliance,
said previous studies had failed to show a
cancer threat from the chemical. He also
said some scientists have questioned the
reliability of findings in laboratory experi-
ments using the type of mice used in the
latest study. The alliance, he said, is fi-
nancing further laboratory studies.

The EPA's review is designed to culmi-
nate in a decision by next fall to regulate
the chemical, to refer it to another agency
for regulation, or to conclude it doesn’t
pose an unreasonable risk. The review was
first reported in the Washington Post.

In Birmingham, Ala., Herbert A,
Skienar, president and chief operating offi-
cer of Vulcan Materials, said that methy-
lene chloride is ‘‘a significant product in
our chemicals division,”” but that it ac-
counted for Jess than 5% of the company's
1984 consolidated sales of nearly $1 billion.
He sald “ulcan Materials is the
second-largest U.S. producer of the chemi-
cal, but he declined to be more specific.

Charles Sturgeon, president of Vulcan
Materfals’ Chemicals Division, sald, "'We
don’'t believe the study was properly con-
ducted. (The results were) not consistent
with other studies that have been done’ by
independent as well as by industry organi-
zations. He sald the Halogenated Solvents
Industry Alllanee, of which Vulean Materi-
als is 1 member, nlready has made s
views known to the EPA,
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processes. The table also shows exposure 1imits.

Vapor inhalation is the major worker exposure mode. This is reflected in the
exposure 1imits which are expressed as ambient air concentrations.  The
1imits consider both local and systemic toxicity. If a chemical causes
narcosis, eye or skin frritation at a low concentration, the 1limits are based
on that concentration. Systemic toxicity, such as liver or central nervous
system mage usually invnlves higher concentrations.
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Dust_
Dust 1s a suspension of solid particles in air and is produced by paint
blasting operations. The composition and size of the dust particles depend
on the surface being blasted and the blasting media. The particles' size
affects their deposition. Small particles may be inhaled by inadequately
protected workers, resulting in respiratory tract damage. Generally, the
damage may be categorized as follows:
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1. Irritation of air passages, resulting 1in constriction of the
airways. Edema often occurs and secondary infection frequently compounds the
damage.

2. Damage to cells lining the airways, resulting in necrosis,
increased permeability, and edema. This edema is, in general, intraluminal
(within the airways) rather than interstitial (within the cells of the
airway).

[
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3.  Production of fibrosis, which may become massive and obliterate the 'sfﬁa
respiratory capacity of the lung., Local fibrosis of the pleura also occurs,
restricting the movement of the lung and causing pain by irritating the
pleural surfaces.
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4, Constriction of the airways through allergic responses. Allergic
alveolitis 1s a common response to inhalation of simple compounds, as well as
organic miterials capable of producing specific allergic responses.

5. Oncogenesis leading to primary lung tumors.

The added pulmonary stress of cigarette smoking increases the risk of serious
disease from occupational expcsure to dust.

Inhalation of dust from blasting with corncobs, rice hulls, or other
vegetable matter may result fin an allergic response. The reaction is caused
by a response to the vegetable matter itself, or to fungal spores or bacteria
associated with the media. An example of an allergic response is farmer's
lung. The disease is characterized by fever, malaise, chills with aches and
pains, and weight loss. Severe difficulty breathing or a cough may also
occur with lung damage.

Noise

Wet chemical stripping processes require ventilation, steaming, and sanding
equipment, The equipment generates noise. Plastic mediu blast hoses produce
noise -when the beads are ejected. Both processes expose workers to excessive
noise levels. For this reason, earvlugs are mandatory for workers using both
processes at Hi11 AFB. In addition, workers' hearing is tested annually as
part of a hearing conservation program.

The bratn interprets sounds, unlike electronic instrumentation. To take this
into account, noise measuring instruments require a set of filters. Three
different filters are used to measure noise levels on three different scales;
the A, B and C Scales. The A scale curve corresponds roughly to the ear's
response in the range from O to 65 dB. OSHA noise exposure 1imits are based
on the A scale and are given as dBA levels. Continuous noise exposure 1limits
are listed in Table 6-5.
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Table 6-5

Sound Levels in dBA Duration Per day
(slow reponse) in Hours

102

105 1
110 )
115 X

As an example machinery noise, a 150 cubic feet air compressor generates
about a 100 dBA noise level.

Limiting the 1length of exposure and allowing the ear to rest between
exposures helps prevent hearing loss. The use of earplugs (or earmuffs)
drastically reduces workers' noise exposure,

Safety Concerns

OSHA has expressed a concern that dust generated from stripping operations
poses as a possible explosion hazard. Dust from plastic media stripping
contains approximately 15% plastic and 85% paint. This produces an explosive
hazard equal to coal dust,

An 0SHA standard (29 CFR 1910.94) states "organic abrasives which are
combustible shall be used only in automatic systems . . ." This standard
requires that combustible organic abrasives be used only in unmanned blast
rooms. These regulations were written because of problems associated with
stripping paint with vegetable organics such as walnut shells, rice hulls,
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apricot pits, and corn cobs. These agricultural abrasives are more prone to
cause an explosive environment, compared to the relatively low explosibility

| exhibited by plastic media (see Table 6.2). Although plastic media is
- technically an organic material (since it 1s a carbon compound), it is
’ unclear if OSHA regulations are applicable.

A conflicting American National Standard (ANSI 29.42-1981) allows the use of
organic material in manned grit-blast booths when combustible dust
concentrations (less than 200 mesh) do not exceed one-fourth of the minimum
. dust explosive level. The Navy has proposed to the Department of Labor that
! dry media stripping using plastic beads should be regulated by the ANSI
. standard instead of the OSHA standard. The Navy believes the ANSI standard
- is more stringent than the USHA standard, provided a continuous airborne dust
;ﬁ concentration monitoring system and an airflow measuring system is installed
ﬁ in each blast booth using organic material. The Navy recommends a monitoring
" system in the blasting acea fitted with an alarm and an automatic shut-down
device that is activiled when the 200 mesh airborne dust concentration
reaches 15 percent of the lower explosive 1imit of the organic material being

e e T

! used. An airflow device would shut the blast system down when the flow of
u alr through the booth dropped below 100 ft/min for both downdraft and
E: crossdraft ventilation. If the air flow rate in the booth is maintained at a
% minimum of 50 feet per minute, there is no possibility of producing an
.l explosive air/dust mixture, Additionally, tests indicate the addition of

plastic dust to the collected paint dust reduces the explosive hazard,

The Department of Labor is currently reviewing the regulations and will

R, determine which provisions apply. It is believed that plastic media paint
jﬁ stripping will be allowed as long as adequate measures are taken to minimize
s hazards.
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Table 6.2 FExplosive Properties of Dry Organic Media

Property Plastic Media Walnut Shell
Polyextra Polyplus Type III

Explosibility Index 5 0.2 < (.2 10

Ignition Index (°C) a4 520 =530 430

Minimum Explosive 0.045 0.085 0.09 0.04

Conc. (oz./ft3)

6.2 Environmental Considerations

DOD facilities are using plastic media stripping to reduce hazardous waste
generation, This process makes no contribution to wastewater treatment
loads, unlike wet chemical stripping. It does produce a solid waste,
consisting of paint chips, which is considered hazardous because of its metal
content.

Wastes Generated by Wet Chemical Stripoing

Wet chemical stripping facilities are the source of three pollutants;
solvent/paint residue, wash wastewater, and volatilized solvent. The
solvent/paint residue 1s collected separately from washwater at some
installations. Normaliy, it is drummed and sent to a licensed hazardous
waste disposal site. Wash wastewater, which contains paint and solvent, and
dissolved chemicals, is treated before discharge to a waterway. Volatilized
solvent roncentrations in the work area are minimized by ventilation.

Solvent/Paint Residue

When strip baths are used, components to be stripped are immersed in tanks

containing solvent. The solvent is ailowed to work, the stripped parts are
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:ﬁ_‘i removed from the tank, and washed with water. The stripping baths are C~\
.' replaced periodically, normally once or twize a year, and the hazardous I'l\':'-‘}‘:
n waste, solvent/paint liquid and sludge, is disposed of at a hazardous waste ‘
‘ disposal site. ' e
The hazardous and toxic characteristics of the wastes generated at stripping 3;..”:._1
facilities vary considerably. The hazardous constituents in the stripped E :
paint determines the disposal method. Hazardous constituents in paints can *;3
include chromium, cadmium, and lead. Additionally, the paint stripping :'_ X
solvents affect disposal methods. e
b
Washwater \
Concentrated waste water from stripping baths and surface scraping contains
solvent and paint residue components with the associated hazardous
characterisitcs.  However, the diluted wastes from washing contain highly
variable contaminant concentrations depending on the type of paint and
solvent used, the amount of solvent used, and the volume of wastewater used.
Table 6.3 presents typical reported concentration ranges of hazardous
characteristics found in paint stripping wastewater.
: Table 6.3
c Paint Stripping Wastewaiter Characteristics \
' Constituent Range S,
pH value, unit 6.2 -  8.0% "f’"'
- phenols, mg/l 17.7 - 45.2 “
ud methylene chloride, mg/l 3.8 - 219.2
' chromimum (hexavalent), mg/1 .10 - 1.12 fjf:f,!,f;.ﬂ
total chromimum, mg/1 0.164 - 1.187
cadmium, mg/1 0.024 -  1.09 co
e lead, mg/1 <0.001 - 0.02 g
AN
hﬁ":'. " A ;‘.;’-{
caustic stripper wastewater pH may be >10) b
Y
, i
¥ oS
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Wash wastewater is usualiy chemically treated in on-site waste treatment
facilities to removc some pollutants (mostly metals), then discharged te¢
municipal wastewater treatment plants for additional treatment, followed by
discharge to waterways. Some facilities discharge chemically treated water
directly into waterways. The on-site treatment plants generate sludge, a
hazardous waste, which is transported by drum or bulk loads to hazardous
waste disposal sites. Some stripping facilities have no on-site chemical
treatment system and discharge untreated wash wastewater directly to
municipal wastewater treatment plants for treatment.

Volatile Emissions

Air pollutants from volatized solvents generated by stripping are difficult
to quantify. Emissions from wet chemical stripping include the volatile
organic compounds 1in the solvent, mainly methylene chloride and phenols.
Little information is available about ambient air concentrations in the work
space, mostly because these emissions are not yet regulated by the EPA or
local agencies. There is a need to quantify these emissions to comply with
OSHA requirements which specifically concern safety. The EPA {s required to
develop limitatons for toxic air emissions in the future which will probably
affect solvent stripping opurations. Currently, solvent stripping areas are
ventilated with large volumes of fresh air to remove harmful vapors. The
ventilated air is normally discharged to the outside air where dilution and
dispersion of the solvent vapors occurs,

Wastes Generated by Plastic Media Stripping

The only hazardous waste produced by plastic media stripping is the dry
stripped paint residue which amounts to 120 1bs per F-4 aircraft and the dry
spent plastic media which amounts to 200 1bs per aircraft -- only 34 tons per
year. The savings in hazardous waste products is 1,016 tons annually, a 99.9
percent reduction, compared to wet chemical stripping.

6-11




During the paint removal process, small amounts of lead from the paint
pigments, cadmium from screws and bolts, and chrome from the chromate
primers, collect in the dust. These metals are present in concentrations
which place the dust in the "Hazardous Waste" category. Dust waste disposal
is prescribed in EPA standards for solid waste materials.

6.3 Environmental Regulations and Compliance

Painting, paint stripping, and solvent cleaning and degreasing are common to
virtually all DOD facilities. Significant pollution and waste disposal
problems are created by these processes. Environmental regulation plays a
key role in how wastes are managed and, in some cases, dictates what paints,
solvents, and miscellancous chemicalc may be used. Solvent process wastes
form three principle groups: hazardous wastes (1iquids, sludges, and solids),
wastewater (discharge to municipal treatment waters or waterways), and air
emissions. Environmental regulations covering the generation, handling,
treatment, and disposal of the waste materials are established by Federal,
State, and Local regulatory agencies. Most of these regulations are based on
EPA standards and guidelines. In many cases the regulations and agency
authority overlap, are different, and can be conflicting. As an example,
California has 13 State agencies which regulate hazardous waste The
discussion of environmental regulations which fullows uses EPA regulations as
the basis for defining the environmental and regulatory magnitude of the
problem.

Environmental Regulations
Hazardous Wustes
Almost all paint, paint stripping, ard solvent cleaning and degreasing wastes

are considered hazardous wastes by EPA criteria. For paints containing heavy
metals, the EPA toxicity test (40 Code of Federal Regulations 261.24) may
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apply. This sets maximum concentrations for heavy metals including cadmium
(1 mg/1), chromium (5 mg/1), and lead (5 mg/l). Solvent and paint wastes are
classified as hazardous if they are ignitable (40 Code of Federal Regulations
261.21). Solvent and paint wastes are 1listed hazardous wastes by generic
definition (40 Code of Federal Regulations 261.31), which includes spent
solvents, and specifically, trichloroethylene, xylene, toluene, methylene
chloride, and methyl ethyl ketone. Some state regulations classify all paint
and solvent waste as hazardous unless proven otherwise. Therefore most, if
not all, wet chemical stripping and painting facilities produce hazardous
wastes. These wastes must be handled, treated, and disposed of in accordance
with Federal, State, dnd Local regulations. ‘

Wastewater Pretreatment

The EPA has established "National Categorical Pretreatment Standards" which
1imit wastewater contaminate concentrations which can be directly discharged
to waterways and discharged to publicly owned wastewater treatment plants.
Painting, paint stripping, and solvent cleaning and degreasing wastewaters
are specifically included in the EPA standards for metal finishinyg facilities
if the facility processes also include any one of the major metal finishing
operations - electroplating, electroless plating, anodizing, coatings,
chemical etching and milling, and printed circuit board manufacturing (40
Code of Federal Regulations 433), Since almost all DOD facilities which
include painting and solvent cleaning processes also perform one or more of
the six specific metal finishing operations, the metal finishing pretreatment
standards apply. The discharge 1imitation affecting painting and solvent
operations is the "Total Toxic Organic" (TTO) 1imit. The term "TTO" means
the total summation of all toxic organics 1listed (40 Code of Federal
Regulations 413.11). The 1ist 4includes common paint solvents, stripper
compounds, and cleaning solvents, such as trichloroethane,
tetrachloroethylene, dichlorobenzenes, creosols, toluenes, phenols, and
trichloroethylene. The final TTO 1imitation for discharges to publicly owned
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treatment works becomes effective July 15, 1986 for other metal finishing
categories (interim TTO limitations may apply to certain cases). The TTO
1imit will be a daily maximum of 2.13 mg/1. The EPA recommends a long-term
effluent TTO average concentration of 1.08 mg/1 as a wvasis for design and
operation in order to comply with the maximum limit. Direct discharge
limitations are more strict with a maximum daily TTO of 0.58 mg/1. State and
Local regulatory agencies implement these regulations. Many local municipal
treatment plants set more stringent standards, as do States, for direct
dischargers. For example, Texas has set a 0.3 mg/1 TTO 1imit for NAS Corpus
Christi direct discharge, and Norfolk Municipal Wastewater Plant has set a 2
mg/1 phenol 1imit for NAS Norfolk. Disposal of painting and solvent waste
waters will become more costly and require more sophisticated treatment
systems to remove hazardous contaminants as regulations 1limiting toxic
discharge are tightened. On-base wastewater treatment systems installed to
meet these requirements will produce hazardous sludges which will require
hazardous waste disposal.

Toxic Air Emissions

Air emissions regulations which will specifically regulate air emissions of
hazardous materials are being developed by EPA in the "National Emission
Standard for Hazardous Air Pollutants" (NESHAP) program. Presently, there
are no national air emission standards based on environmental considerations
for the types of solvents used in painting and solvent cleaning. In the
EPA's NESHAP program, regulations are being developed to control toxic air
emissions. EPA has only started the program, so policies, program direction,
and regulation standards are not yet developed. However, priority pollutants
(toxic pollutants given consideration for developing wastewater and hazardous
waste regulations) will probably be evaluated first to determine 1if air
emissions 1imits are needed. The priority pollutants common to painting and
stripping operations include trichloroethane, phenols, toulene, methylene
chloride, and trichloroethylene. The NESHAP regulations will probably
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override any existing regulations. For example, existing regulations for
paints 1limit the total volatile organic content of paints, whether the
volatile compounds are toxic or not. The NESHAP regulations may specifically
1imit a compound, such as toulene, in the paint formula or from use 1in
solvent cleanup and stripping solutions wunless air pollution control
equipment 1s installed. An example of expected EPA actions is provided in a
report which discusses possible 1isting of methylene chloride on EPA's "Fast-
Track" 1ist of potential toxic air pollutants which would be reviewed on a
fast track basis to determine if regulatory standards are needed (Dwyer P.
and Dunphy, J.F., May 8, 1985).

Health and Safety

OSHA regulations and standards regulate worker safety and must always be
considered when chemicals are involved. O0SHA regulations prescribe health
and safety requirements for using and handling paint, solvents, and stripper
chemicals. Regulating worker exposures to toxic organic compounds used in
painting and solvent processes is the responsibility of OSHA. OSHA has set
maximum exposure limits to most solvent process chemicals. These limits are
usually met by providing adequate work area ventilation and fresh air. One
of the new OSHA programs now being 1implemented i{s the "Hazardous
Communication Standard", commonly referred to as "right-to-know" standard.
These regulations require additional time and expense by DOD facilities to
comply with regulations where hazardous chemicals are used. The OSHA Hazard
Communication Standard mandates, for the first time on a national level, that
chemical manufacturers must evaluate the possible hazards for their chemicals
and adequately communicate the 1information to wusers of the chemicals.
Employers are required to keep employees informed of the OSHA rules, informed
of any operations in their work area where hazardous chemicals are present,
and trained in the health and safety aspects of working with each chemical.
A1l employers are required to have the Hazard Communication Program in effect
by May 25, 1986.
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Volatile Organic Compound Emissions

The current EPA air emission standards are a result of the Clean Air Act of
1977 mandating all States to meet "National Ambient Air Quality Standards"
(NAAQS).  Implementation of EPA recommended paint volatile organic compound
(VOC) lower 1imitations are only a small part of each State's program. The
purpose of the NAAQS regulations are to control "photo chemical reactive"
volatile organic compounds identified as smog producing organics. VOC
compounds exempted from the regulations include certain volatile organic
compounds, such as methylene chloride and 1,1,1-trichloroethane, because of
negligible photochemical reactivity. Development of "compliant paints" which
meet the EPA recommended standards was based on these standards.

To comply with the new regulations, paint formulations were changed by
substituting exempt solvents for controlled solvents, decreasing solvent
content as in High-solids coatings, and developing new low solvent formulas
as in water-based coatings.

These regulations are intended to control smog producing organics and are not
designed to control the toxic hazards. The previously discussed NESHAP
regulations that will require toxic air pollutants may completely change
current paint, paint stripper, and cleaning solvent formulations. EPA 1imits
VOC compounds in paints to 420 grams/liter (3.8 1bs/gal). California set
stricter 1imits which other states may follow as NESHAP "State Implementation
Plans" are developed to meet EPA's NESHAP compliance deadline of December 31,
1987.

In summary, it is becoming costly to comply with regulatory requirements for
using hazardous materiais. The requirements are more stringent than those
the military and industry has historically followed. They will
comprehensively regulate all aspects of hazardous materials handling and
disposal. Painting and solvent rleaning processes use many of the hazardous

6-16

r IR RO TR AN N by T et et Aot et 4t -t
T O T £ I A VAR A R,




materials that are now or will be covered by the regulations. Complying with
the regulations is costly in terms of training, recordkeeping, and other
I direct costs. Additionally, significant costs to retrofit facilities to
. comply with the reqgulations may be required. In some cases the costs may be
prohibitively expensive at a specific location and operations may have to be
moved to a more environmentally acceptable location. Some present practices
may be prohibited, requiring alternative substitutes to be found.
Implementing programs to reduce hazardous wastes will not only reduce the
problems involved with hazardous waste handling and disposal, but will also
provide better and less costly compliance with general environmental, health,
ﬁ and safety regulations.

s W K = e s

6.4 Pollution Control Costs

=T, T .

Paint stripping operations in the Navy produce an estimated 300 million
gallons per year of wastewater and 9 million gallons of hazardous waste (Law,
A.L., and 0lah, N.J., 1984). Similar volumes of wastes are generated in Army
and Air Force facilities. The combined voiume of paint stripping wastes from
‘ Army, Navy, and Air Force facilities 1s estimated to be over 1 billion
gallons of wastewater and 30 millfon gallons of hazardous waste annually.
Direct wastewater disposal costs are estimated to be $2 million annually
(based on average municipal disposal fees of $2 per 1,000 gallons) and direct
- hazardous waste disposal costs are estimated to be $30 million dnnuzlly
L (based on average hazardous waste disposal cost of $1/gallon). When all
costs associated with handling and tireating the wastes are included, the
actual costs are many times greater than the direct disposal costs. As new
and proposed future ragulations are implemented, direct waste disposal costs
will increase, and could euasily double or triple in the near future.

T T

. Wastewater Treatment

Solvent stripping operations use large volumes of wash water which must be

Si chemically treated before discharge. Plastic media stripping uses no water.
i"
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For F-4 aircraft, the wash water waste amounts to approximately 200,000
gallons per aircraft. Wastewater from wet chemical stripping must be
pretreated before discharge to municipal treatment plants. Pretreatment
programs must consider all waste d{nputs and treatment systems must be
developed to meet effluent criteria. Hi11 A.F.B., Ogder, Utah, recently
completed an engineering study and cost estimate evaluating alternatives to
meet the new pretreatment <ctandards for toxic organic compounds {Radian
Corp., 1985, Case, Lowe and Hart, Inc., 1985). The principle waste sources
contributing toxic organic compounds were 94dentified as the painting and
paint stripping operations. The pretreatment system design 1included
filtration, air stripping, and carbon adsorption to remove toxic organic
compounds from the wastewater. The estimated system construction cost is
$2,777,750 and annual operating costs are estimated to be $1,028,000. These
costs are in addition to the existing on-site treatment plant which removes
metals and other conventional pollutants.
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Thirty-five percent (210,000 gal/day) of the 600,000 gallons per day of
wastewater trgqated in the existing on-base industrial waste plant fis
generated from solvent stripping operations. 20,000 -~ 30,000 gallons of
water is used to wash off the stripper and paint residue for each stripper
application. Several applications of stripper are normally required. Water
is also used to wash floors and general area maintenance which all
contributes to the wastewater flow. Annual cost of chemicals to uperate the
industrial waste plant is $912,500. Reducing the waste flow by 35 percent is
estimated to reduce treatment chemical use by an equal percentage and save
$319,375 annually. Additional savings 4in maintenance and operational
expenses, such as equipment repair and replacement, and labor, for the
industrial waste plant will also probably be realized. Assuming these,
annual operation and maintenance costs amount to 60 percent of the estimated
$2.3 million capital cost of the new plant. The 35 percent decrease in flow
to the pretreatment facility should reduce these costs by 15 percent. The
operation and maintenance cost savings will be $207,000 annually. The total
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estimated annual chemical and operational cost savings are $526,375 (see
Table 6.4).

Hazardous Waste

The existing Hi11 A.F.B. wastewater treatment plant produces approximately
3,000 tons of sludge per year which is 10 percent solids by weight. The
sludge 1s classified as a hazardous waste because of its metal content. The
sludge is transported by truck to California where it is disposed at a
licensed hazardous waste disposal site for a total cost of $200/ton. The
waste water containing solvent and paint residual generated from solvent
stripping F-4 aircraft 1s estimated to contribute 35 percent of the total
sludye produced from Hi11 A.F.B. Therefore, solvent stripping contributes
approximately 1,050 tons of the total 3,000 tons produced annually. The only
hazardous waste produced by plastic media stripping is the dry residue
consisting of paint chips (120 pounds per aircraft) and spent plastic media
(200 pounds per aircraft) -- only 34 tons per year. The decrease in
hazardous waste production is 1,016 tons annually, a 99.9 percent reduction,
ard $218,000 savings in annual disposal costs. Refer to Table 6.4 for
savings estimates.

’
v

.
\

+
‘

h
SERETL A NS
.
.
2 ="

S e

PR,
.
s
g d
e

B
Jads

;‘I—l v s
(L
PP A

>

l'_rf.

«
_x
e

el

o,

Eals
.
)

2 >
- .
=,
E St 3

LS

3
X
-

2R



e adantl Pt
\d -'4

Table 6.4
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Savings Comparison*
Plastic Media vs. Solvent Paint Stripping
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Annual Cost
Item Savings Savings

e

Hazardous waste Generates 1/100 the waste $ 218,000
N sludge which requires
- hazardous waste disposal

l Wastewater Pollution Fliminates generation of $ 526,375
, 210,000 gallons per day

of wastewater which must

be treated in an on-hase

waste treaiment plant

before discharga to the

City municipal treatment

plant
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Materials Eliminates the use of $1,091,340
chemical solvents/
requires minimal use of
plastic media to make up
for worn out media

e
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o Total Annual Pollution Control Savings
for 215 F-4 Aircraft . $1,835,715
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* Quantity and cost saving estimates are based on stripping
215 F-4 aircraft annually.
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ATTN OF:

SUBRJECT:

T

DEPARTMENT OF THE AIR FORCE
UNITED STATES AIR FORCE HOSPITAL HILL (AFLC)
HiiL AIR FORCE BASE, UTAH 84036

SGB (Mr. Vigi1/71078) 9 Jul 85

DOD Environmental Leadership Project, Plastic Media Paint Stripping, Hill Air
Force Base

Mr. Brian P.J. Higgins, PhD, PE
Training Program Manager

1160 Rockville Pike, Suite 202
Rockville, Maryland 20852

1. In your letter dated 7 Jun 85, and our telephone conversation, you
requested information concerning the health and safety aspects of changin?
from chemical paint stripping to EIast1c media paint stripping. This office
will provide separate safety and ealth information along with a 1ittle

history of each operatien.

2. Building 220, Aircraft c1ean1n? and Disassembly, was constructed and was
put into operation in 1957. The aircraft hanger featured a unique mechanical
ventilation system, the design of which was years ahead ot the "state of tne

art."

3, Chemicals of various types were and are being used to clean or strip paint
fron aircraft or aircraft component parts. Presently such chemicals as PD-630
Type 11, alkaline base soap, and various types of paint strippers are being
used at Bldg 220 (reference Attachment 1 for 11st of chemicals and their

specific use).

4, 1In-Building 220, the aircraft cleaning and paint stripping hangar and
small parts paint stripping shops are 1arge open areas with good mechanical
exhaust and make-up ventilation systems that remove chemical vapors from the
work areas (reference Attachment 2). The make-up air enters through the
entire west wall, moves across the entire cross section of the hangar, and is
exhausted at the east wall by 16 exhaust ventilation fans. Alr flows through
the entire hangar at a rate of 500,000 cubic faet per minute. The small parts
paint stripping shop has three combined exhaust hoods that remove all chemical
vapors during small parts paint stripping operations.

5. A1l employees are provided and are required to use coveralls, rubber
gloves, goggles, face-shields, rubber boots, respirators (dust, cartridge
type, and airline hood) and, when needed, rubber coveralls witn hood while
using or handling chemicals.

AFLC - Lifeline of the Aerospace Team
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6. Industrial hygiene surveys of Building 220 have indicated that employees
working in the paint stripping hangar do not use chemicals eight hours per
workday, five days per workweek., Employees working in the small parts
cleaning and stripping area do use chemicals eight hours per workday, five
days per workweek. However, air samples cullected in these two work areas, on
all chemicals used, have been below the allowable Time Weighted Average (TWA)
exposure concentration per AFOSH Standard 161-8 and OSHA 1910,1000.

7. Noise levels from disc sanders, steam cleaners, and ventilation systems
range from 82-92 d3A. Employees are required to use ear protection while
using this equipment and when working near the exhaust ventilation systems.
8. Occupational physicals are based on our air samples, potential risks,
history of work area (Compensation Claims submitted, accident investigating
and Environmental Differential Pay submittals, etc.s. A1l employees are
provided with Occupational Physical Examination No., T-13, which entails:

a. liver functions,

b. Urinalysis (albumin sugar),

¢. Skin examination.

d. Urine phenol.

e. Superficial eye examination,

f. Biological indicators.

g. Audiograms,
9, The bead blasting operation at Bldg 232 will not pose the potential safety
and health hazards of the chemical cleaning and paint stripping uperations 1in
Building 220. However, the following safety and health measures will be
required during bead blasting operations,

a. Use of abrasive blasting breathing airline hnods, coveralls, leather
gloves, and safety shoes,

b. Ear protection.

c. A1l mechanical ventilation systems will be operational,

d. Hangar doors must remain closed.

e. Employees leaving the work area while other employees are bead
b1ast1n? shall disconnect the breathing airline from the hood and walk outside
the building before removing the hood,

f. Employees will nut enter the facility during the bead blasting
operating unless they are wearing an abrasive blasting hood,

g. Workers removing or cleaning bead blasting from floors, aircraft or
equipment (with shovels, compressed air guns, brooms or brushes) shall wear
coveralls, dust respirators and goggles.
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- h. Breathing air shall be connected to a filter system which removes
a water, oil, odor, organic and carbon monoxide. Breathing air snall be
v connected to a carbon monoxide warning device.

10. Noise readings taken inside the abrasive blasting area indicated levels

ts which ranged from 91 to 95 dBA. Ear protection is required.
i 11. A1l employees will be provided with Occupational Physical Examination

No.T-22, which entails:

a. Biological indicator.
n b. Audiogram,
¢. Complate blood count.
»iﬁ d. Chest x-ray.
ié e. Urinalysis.
f. Pulmonary function.
g. Visual acuity.
h, Skin examination.

12. The following Air Force Regulations and Standards are applicable to these
two operations:

Hazard Regulation or Standard

Hazardous noise exposure AFR 161-35

Personal protection equipment AFOSH Std 127-31

Respiratory Protection Program AFOSH Std 161-1

Industrial ventilation AFOSH Std 161-2 Lo

Permissible exposure 1imits for chemical OSHA 1910.1000 and D
subscances AFOSH Std 161-8 Y

Exposure to inorganic lead AFOSH Std 161-16 E_,J

Standard Ocrupational Health and Aerospace AFR 161-33 and L
Medicine Program AFQSH Std 161-17

13 If additional information is required, contact Mr. T. Sam Vigil at
teleplione number 8U1-777-1078.

T SAM vi% IL, Asst. Cnief 2 Atch i
Binenvironmental Engineering Svecs. 1 Bldg 220 Chemicals [
2 Fxhaust Ventilation System -
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ATTACHMENT 1
CHEMICALS USED BY CLEANING & DISASSEMBLY BLDG 220

PD 6380 type II. It is low grade kerosene and is used for washing
down engines and engine plumbing. You must use yoggies,
coveralls and gloves. 1t has a flash point of 138° I', and a
TLY of 500 PPM. In confined areds use breathing airline
respirators. .
MIL=-C~87936 is an alkaline water base s2ap and MIL-C-43€16 which
is a solvent emulsion type soap, Thay are both used for washing
aircraft and small parts. You must wear goggles, rubber gloves,
coveralls and respiratbr with organidc type filters.
MIL=C=43616 has & tlash point of 190° F, and a TLV of .
500 PPM. '
. . .
MIL~-R~25134B, methylene:éhloride'ﬁcse, used in stripping small
parts that are painted with lacquerg You must use goggles,
coveralls, rubber boots and rubber gloves. If ares is not

propsrly ventilated, use respirator with organic type filter. It £ Yy
has no flash point and the TLV is IOQ'PPMJ S
/ A K

B&B 5075-NP, is an acid basp stripper used for stripping
alrcraft. Care must be used to make ' sure you do nnt get it on -
skin or clothinq. The acid will give a burning sensation of the

skin and discolor it for a time. Rubber boots, gogqles, ru§“~ e xv“»
gloves, a combination acid and organic type cartridge fii " \jfL,;tQ
used, or an airline hfRa respirator with rubber suit., "It has N0 Ldher wink
flash point and the TLV is 100 PPM for methylene chloride. 5*99L=\

Turco 5873 is a non acid éaint stripper to be used on high
strength ateel, and magnesiun parts. You must wear goygles,
coveralls, rubber boots and rubber gloves if you do not have

proper vantilation use a—eeopintto&—u&th an organic and acid type
cartridge respirator.

Eldorado NR P2230, MIL-R~-83693 is used to clean paint and grease
from small parts that are impractical to strip by hand. It is
also used to remove paint from large items that require longer
exposure to stripping compounds to remcve the paint. You must
use goggles and rubber gloves when placing items in, or removing
items from the tank. The effects of this stripper is
narcosysnthesis, dizziness and possible loss of consciousness.
Emergency and first aid procedures: Remove person to well
ventilated area. If in eyes rinse area with cold waterv and

coq:fis medical aid.
Sae S PRI ~u\( p)
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DEPALKTMENT Of THE AIR FORCE
HEADQUARTERS OGDEN AIRLOGISTICS CENTER (AFLC)
HILL AIR FORCE BASE. UTAH 8405b-5148
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-mict Heavy Metals in Bead Blast Media (85-1622-83)
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MABEB (Galen Seek)

e A

1, Samples came from a water trap of bead blast dust. Since our
dry bead blast residue proved to be EP toxic and therefore,
hazardous waste, these samples were submitted to determine
correct disprnsal procedures, The water in the trap can be
decanted so we determine the EP toxicity on the liquid and the
solid separately. Then the solids were digested and analyzed for
total metals, Results in parts per million follow:

P —
i

Liguid Solids Solids
(EP Toxicity and Total) (EP Toxicity) (Total)
Cr (total) 3.5 9 192
cd @.2 23 68
Pb 2.7 1.7 299
Cr (VI) 4.4

2. Based upon the analysis, the liquid portion may be decanted
off and disposed of in the industrial drain. Solids should be
retained And turned in as hazardous waste.

R UL Hory
R. HAL GORRINGE, Chief

Chemical Laboratory
Directorste of Maintentance

AFLC - Ldidne of e Acoypate Team
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PROJECT OF EXCELLENCE PLASTIC MEDIA PAINT STRIPPING
HILL AIR FORCE BASE AUGUST 13-14, 1985

Presented by Allan Dalpias, Environmental Coordinator, Hill AFB
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% INDUSTRIAL WASTEWATER TREATMENT PLANT
F HISTORY
: YEAR DESIGN FLOW
F 1056 PLANT START UP .33 MGD'
i
L 1960 PLANT MODIFIED .5 MGD
1971 PLANT MODIFIED 1.0 MGD
1979 PLANT MODIFIED 1.5 MGD
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INDUSTRIAL WASTEWATER GENERATORS
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INDUSTRIAL WASTEWATER TREATMENT PLANT
ANNUAL FLOWRATES |

MILLION GALLONS
250
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1978 1979 1980 1881 1982 1983 1984
YEAR

ﬁ - INDUSTRIAL WASTEWATER TREATMENT PLANT
"" CURRENT OPERATIONS

024 HOUR-7 DAYS PER WEEK OPERATION
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®PROVIDES TREATMENT FOR:
*OILS AND GREASES
*HEAVY METALS

: *CYANIDES -

i *ACIDS AND BASES
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INDUSTRIAL WASTEWATER TREATMENT PLANT
CURRENT PRETREATMENT STANDARD VIOLATIONS

POLLUTANT PERCENT VIOLATIONS
TOTAL TOXIC ORGANICS GREATER THAN 907%

CHROMIUM 16.1%
SILVER 11.5%
LEAD 0.0%
CADMIUM 1.8%
NICKEL 0.6%
CYANIDE 0.6%

PLASTIC MEDIA PAINT STRIPPING
ENVIRONMENTAL IMPACTS

®ENHANCES PUBLIC RELATION EFFORTS WITH THE
STATE OF UTAH AND THE FEDERAL EPA.

oWILL REDUCE THE AMOUNT OF HAZARDOUS WASTE
GENERATED AS REQUIRED BY THE 1884 AMMENDMENT

TO THE RESOURCE CONSERVATION AND RECOVERY ACT.

OREDUCES THE LOAD ON THE INDUSTRIAL WASTEWATER

TREATMENT PLANT
*REDUCES THE WASTESTREAM FLOW
*REDUCES TOTAL TOXIC ORGANIC LOADING

*REDUCES SLUDGE HANDLING COSTS w :
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i 7.0 Demonstrations and Tours

7.1 Full-Scale Prototype for Plastic Media Paint Stripping of Fighter
y Aircraft (Building 223)

1

7.2 Modular Equipment for Plastic Media Paint Stripping of Afrcraft
and Components (Building 236)

7.3 Conventional Paint Stripping (Building 220)
f{ 7.4 Industrial Wastewater Treatment Facility (Building 575)
l 7.5 Defense Property Disposal Office (Building 55)

~
‘H
‘h
rl’

o TR
¥
& _ s
LN ‘.—'rLf_(
, -
iR
LSS Y

g T
r £_3_ ¥

i

VI AR

D o ik

S ) PN

-
o B

s Y -,
- .

AT - 8
- N e e e
EOPR L LT T
- S
b . * - ‘. ‘. .)
4 Y
a of ~ "—.. .

i5 7.6 Metallurgical and Nondestructive Test Branch (Building 100, Bay E)
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APPENDIX

1.0

POLICY DOCUMENTS CONCERNING DOD HAZARDOUS WASTES

HAZARDOUS WASTE
MANAGEMENT

APPENDIX 1.1

The 1984 Hazardous and Solid Waste Amendments:
A Bold Experiment in Hazardous Waste Management

Bud Ward

The Environmental Forum
Washington, D.C.

cr’urlstopher Harris

Zuckent, Scoutt, Rasenberger and Johnson
Washington, D.C.

The 1984 amendments by Congress to the Resource Conservation and Recovery Act
{RCRA) resulted primarlly from a sense of (rustration with EPA’s apparent lack of progress
in addressing the myriad problems assoclated with hazardous waste managemeni. The
amendments were also a manifestation of Congress’ clear sense of purpose in wanting to steer
a radically different course st rhuch greater speed. Whaether this bold experiment works remains
to be seen. EPA appears to be committed to carrylng out both the letter and spirit of the Haz-
srdous and Solid Waste Amendments of 1984, but no one should underestimate the magnltude

of the task.

“Cradle to grave.”

The term gained currency in the en-
vironmental field in the mid-seventies.
" “From beginning to end,” it was meant
to imply . . . and all in between. No voids
or loopholes.

The “cradle to grave” approach was
what Congress had in mind when in
1976 it nassed the Resource Conserva-
tion and Recovery Act. By enacting
RCRA Congress believed it was “closing
the loop,” that is, extending to the land
the kind of regulatory safety net previ-
ously extended to air through the Clean
Air Act and to water through the Fed-
eral Water Pollution Control Act.
Among the reforms mandated by that
Act was the requirement that generators
comply with a comprehensive manifest
system, a method by which hazardous
wastes would be traced from the point of
manufacture through to their ulti-
mate—and presumably safe—disposal
or destruction.

However, the theory and practice
didn't quite match. And the public’s
awareness of that fact (prompted in part
by Congressional scrutiny of the RCRA
program) ultimately lead to the enact-
ment in 1984 of a dramatic overhaul of

the entire RCRA waste management
system. Looking back over the past few
years it is apparent that a number of
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related factors converged in the early
1980s to set the stage for the revolu-
tionary changes that Congress pre-
scribed.

First, it became increasingly clear to
the Congress that far more hazardous
waste actually was being produced each
year in the United States than previ-
ously had been estimated. In 1980 while
EPA was working to develop imple-
menting RCRA regulations, and as
Congress in 1982 began to consider
reauthorization of RCRA, estimates
were that some 11 billion gallons—40

‘millioh ‘metric tons—of hazardous

wastes were produced each year in the
U.S. By mid-1983, however, the esti-
mated amount of hazardous waste pro-
duced in the United States increased to
about 40 billion gallons annually—150
million metric tons—a nearly fourfold
increase. In mid-1984, EPA’s final
“National Survey of Hazardous Waste
Generators and Treatment, Storage and
Dispoasl Facilities” calculated that the
amount of hazardous wastes generated
each year in the U.S. in fact totaled more
than 71 billion gallons—264 million
metric tons. The actual quantity was
widely acknowledged to be higher since
various categories of hazardous waste
(such as the amount produced by the so
called small quantity generators) were
not included in the survey.

Second, reliance on land disposal of
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" contamination

hazardous waste continued unabated.
EPA'’s National Survey revealed that far
more hazardous waste was disposed of
in surface impoundments, in under-
ground injection wells or landfills than
through incineration or other methods
of treatment. In fact, less than one-
fourth of the nation’s hazardous waste
treatment capacity was being used, ac-
cording to the EPA study.

Third, concern over groundwater
contamination became widespread
throughout the early 1980s. The public's
awareness of groundwater contamina-
tion increased dramatically as a result of
investigations of the environmental and
health problems associated with haz-
ardous waste sites under the Compre-
hensive Environmental Response,
Compensation and Liability Act (com-
monly known as Superfund). Superfund
sites were blamed, in large part, on the
failure to require operating hazardous
waste sites to comply with the most
basic safeguards to protect groundwater.
At the same time leaks from under-
ground storage tanks that caused the
of drinking water
supplies in dozens of communities re-
ceived national media attention.

Fourth, as Congress investigated the
integrity of hazardous waste landfills, it
came to the conclusion that there is no
such thing as a “secure” landfill (par-
ticularly for liquid wastes) and that
virtually all conventional landfills ulti-
mately will leak into subsurface soils and
groundwater. Congress also learned that
an even greater danger is posed by sur-
face impoundments because they re-
ceive much larger quantities of waste
and because four out of ten impound-
ments have no liner. (Very few have
been equipped with double liners.)
Proponents of the 1984 RCRA Amend-
ments were convinced that continued
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overdependence on these methods of
land disposal created an unnecessary
risk to human health and the environ.
ment, particularly since cost-effective
methods of treatment were available.

Driven primarily by these consider-
ations, but also clearly influenced by the
political controversies surrounding EPA
mismanagement of the hazardous waste
programs during the first two years of
the Reagan Administration, Congress in
1984 succeeded in doing what it previ-
ously had been unable to do since the
December 1980 passage of Superfund:
that is, enact a major piece of environ-
mental legislation. In fact, President
Reagan’s November 8, 1984 signing of
the Hazardous and Solid Waste
Amendment: . [ 1984 constituted the
final step of ilie most comprehensive
revision of any environmental [aw since
the 1977 rewrite of the Clean Water
Act.

Land Disposal Provisions—
The Heart of the New Law

Despite the enormous scope of the
1984 amendments, it is not difficult to
single out the set of provisions that form
the keystone of the new statute. As ex-
pressed in the provision setting forth its
finidings and objectives, Congress de-
clared that certain classes of land dis-
posal facilities are not capable of assur-
ing long-term containment of certain
hazardous wastes. To avoid substantial
risk to'human health and the environ-
ment, Congress said reliance on land
disposal should be minimized or elimi-
nated, and it said land disposal, partic-
ularly landfill and surface impound-
ments, should be the least favored
method for managing hazardous
wastes.

To accomplish this purpose, the 1984
amendments provide EPA with unusu-
ally detailed instructions on cutting
back on land disposal. Section 201 re-
quires EPA by November 1986 to pro-
mulgate rules to prohibit land disposal
of dioxins and solvents unless the EPA

Administrator affirmatively finds, ‘“to

8 reasonable degree of certainty,” that

the prohibition on land disposal of those -

wastes is not necessary to protect public
health and the environment. Eight
months later, all “California list” wastes
(arsenic, cyanide, mercury, lead, halo-
genated organics and several other
hazardous wastes) are banned from land
disposal unless the Administrator makes
the same type of finding.

The law also gives EPA rolling dead-
lines of 45, 55 and 66 months by which
it must adopt rules or make similar “not
necessary’” findings on land disposal of
all remaining listed and identified haz-
ardous wastes, with EPA to decide the
first third of the wastes within 45
months, another third within 55 months
and the final third by the end of 66
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months after enactment, In a unique
Congressional strategy known as the
“hammer,” Congress mandated that the
land disposal bans will take place auto-
matically if EPA misses the statutory
deadlines for acting on its own.

Section 202 of the 1984 Amendments
specifies that for new, replacement, or
expanded landf{ills permitted after No-
vember 8, 1984 EPA’s minimum ac-
ceptable technology standard must
provide for at least two liners as well as
for a leacha.¢ collection system above
and between the liners.

In Section 215 Congress went beyond
the issue of addressing merely new sur-
face impoundments and extended ad-
ditional control requirements also to
existing impoundments. Specifically,
Congress established detailed techno-
logical retrofit requirements—double
liners and leak detection, or their
equivalents, along with groundwater
existing monitoring requirements—as
the minimum standard. Unless these
impoundments are allowed an exemp-
tion through a limited variance, the
impoundments have four years in which
to comply; otherwise they can no longer
receive, store, or treat any hazardous
wastes.

Leaking Underground Slorage Tanks

It is worth mentioning that the Haz-
ardous and Solid Waste Amendments
were not limited to hazardous and solid
wastes. The new law also creates a major
nev regulatory program to control leaks
from the uncounted hundreds of thou-
sands of underground product storage
tanks around the country. As a result, it
is quite possible that the underground
storage tanks regulatory program could
be as large as all other elements of the
RCRA program.

In passing the new regulatory pro-
gram, Congress was acting on informa-
tion, compiled by the Congressional
Research Service, that probably some-
where between 75,000 and 100,000 tanks
are leaking into the groundwater, sur-
face water, or subsurface soils and that
another 350,000 will be leaking in the
next five years. However, the actual
number of underground storage tanks in
the United States is unknown, as is the
number of tanks actually leaking. Given
that many tanks are believed to be
nearing the end of their expected 15-20
years life spans, estimates are that a
great many more tanks will begin leak-
ing over the next decade.
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Congress in Title VI mandated
adoption of a new regulatory program
applying to tanks (and connected pip-
ing) that store at least 10% of the total
volume of their "“regulated substance”
underground. The program is to apply
to petroleum products and hazardous
substances designated under Super-
fund.

To assist EPA and the states in de-
veloping a nationwide inventory of un-
derground tanks, owners of under-
ground tanks have until May 1986 to
notify a designated state or local agency
of the existence of each tank as well as
its age, size, type, location and uses.
Similar information is also required for
tanks which have been taken out of op-
eration since January 1, 1974,

On the regulatory front, EPA is
charged with promulgating leak detec-
tion, prevention, and corrective action
regulations for underground storage
tank owners. EPA's regulations, which
will apply to new as well as existing
tanks, must be “sufficient to protect
human health and the environment”
and they may take into account differ-
ences in climate conditions, tank use
and age, hydrogeology, and other fac-
tors. EPA also has authority under the
law to adopt rules on insurance or other
forms of financial responsibility for
corrective actions and for compensation
to third parties for bodily injury or
property damages.

Title V1 also prohibits the installation
of "'bare steel” tanks (i.e. those without
adequate corrosion protection) unless
properly conducted soil tests show that
the resistivity (the corrosion potential)
of the soil is 12,000 ohm/cm or greater.
Although the Administrator is autho-
rized to modi{y this prohibition, it is not
likely that it would be made less strin-
gent.

Small Quantily Generalors

When EPA promulgated its RCRA
regulations in 1980, it exempted “small
quantity generators” (those producing
up to 1000 kg of hazardous waste per
month) from most RCRA requirements.
This regulatory decision in effect al-
lowed those generators to dispose of
wastes directly in sanitary landfills or
into sewers, practices not generally re-
garded as safe. This “regulatory loop-
hole,” as _ritics described it, alsc ex-
empted small quantity generators from
having to notify transporters that the
wastes heing transported were in fact
hazardous.

[n responae to EPA's unwillingness to
imnnse any suhstantial requirements of
small quantity generators, Congreas in
the 1984 Amendments mandated that
anyone producing between 100 and 1000
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kg of waste per month must, by August
1985, properly identify the wastes being
transported off-site for treatment,
storage or disposal. While requiring that
the wastes be properly manifested, the
new law states that generators in the
100-1000 kg/month range need not
comply, at least initielly, with the more
complex requirements such as waste
testing. Under the law, EPA is to com-
plete a study of small quantity genera-
tors by the end of March 1985, and by
March 1986 it must adopt rules for smal!
generators in the 100-1000 kg/month
range. If the Agency fails to promulgate
rules by the end of March 1986, small
quantity generator wastes as of that date
must go only to hazardous waste treat-
ment, storage, or disposal facilities
permitted under Subtitle C of RCRA.

Burning and Blending

Another regulatory “loophole” that
caused Congress a great deal of concern
was the exemption for facilities burning
hazardous wastes for the purpose of
“energy recovery.” The practice of
blending of hazardous wastes (such as
PCBs or chlorinated solvents) with
heating oil for subsequent sale to un-
suspecting customers had become a se-
rious potential health problem in New
York and New Jersey, and Congress was
in no mood to allow it to become a na-
tionwide health threat. Of particular
concern to the Congress was the possi-
bility—and even likelthood—that more
and more hazardous wastes would be
burned in boilers and other heat recov-
ery facilities precisely to avoid RCRA
regulation and the costs of treatment or
disposal.

To address the “burning and blend-
ing” problem, Congress mandated that
EPA be notified by facilities blending
hazardous wastes with fuel for distri-
bution or marketing for energy recovery.
EPA has until November 1987 to adopt
standards for transporters and facilities
burning fuels containing hazardous
wastes. In addition, purchasers of such
fuels must be notified of the hazardous
makeup of their fuels. Certain exemp-
tions from the rules are provided for
petroleum coke and for de minimis
quantities of hazardous wastes. Onsite
petroleum refinery operations are spe-
cifically exempted from the labeling
requirements.

Continuing Releases—The "Mini-
Superfund”

Section 206 of the 1984 Amendments,
"“Continuing Releases at Permitted Fa-
cilities,” has been described as a
“Mini-Superfund,” as something of a
“sleeper” within the overall Amend-
ments.,
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In passing Section 206, Congress was
concerned that EPA regulations did not
require facilities permitted under RCRA
to address all releases of hazardous
wastes from all solid waste management
units at a particular facility. " A facility
which is causing, for example, ground-
water contamination from inactive units
could, therefore, seek a permit under
RCRA for active units and receive the
permit without having to clean up the
contamination,” Senate Environment
and Public Works Committee Counsel
Steven J. Shimberg has written.

Under the new law, permits must re-
quire “corrective action for all releases
of hazardous waste or constituents from
any solid waste management unit at a
treatment, storage, or disposal facility
seeking a permit (under Subtitle C) re-
gardless of the time at which waste was
placed in such unit.”

Writing in Legal Times of Washing-
ton, attorneys James A. Rogers and
Dorothy A. Darrah of Skadden, Arps,
Slate, Meagher & Flom in Washington,
D.C., have stated accurately that Section
206 “is designed to remedy the situation
in which a landfill owner attempts to
demonstrate to EPA that contamination
in groundwater emanates from ‘old’
(pre-RCRA) disposal and that therefore
remedial action required as part of a
RCRA permit is inappropriate.” Ac-
cording to Rogers and Darrah, under
EPA's current regulations, an owner
need not clean up plumes of contami-
nation under a facility when those
plumes are attributable to wastes dis-
posed of prior to the effective date of
EPA’'s groundwater cleanup (corrective
action) requirements, “Congress now
has deemed this dichotomy unaccept-
able,” they wrote. Rogers and Darrah see
in the Section 206 provisions “enormous
implications for the many industrial
sites with subsurface contamination
resulting from pre-RCRA activities. The
new section appears to say that any
permit issued (by EPA or an authorized
state) must require the cleanup of
problems at all areas on the site even if
the source of the pollution would not
itself now be regulated as a hazardous
waste unit under RCRA because the
materials disposed of are not hazardous
wastes or because they were placed there
before RCRA, or both.”

However, in order to avoid delays in
the permit process, Congress provided
that permits may be issued with com-
pliance schedules for corrective action
in cases where the corrective action
cannot be completed prior to issuance of
the permit,

Imminent and Substantial
Endangerment and Citizen Suits

Although RCRA is fundamentally
regulatory scheme for addressing haz-
ardous waste problems, it also provides
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EPA under Section 7003 with the ability
to obtain injunctive relief against any
person contributing to an “imminent
and substantial” endangerment created
by the handling, storage, treatment,
transportation or disposal of any solid or
hazardous waste. According to a 1979
report by the Subcommittee on Over-
sight and Investigations of the House
Interstate and Foreign Commerce
Committee (the Eckhardt Report),
Section 7003 was designed to provide
the EPA Administrator with “overriding
authority” to respond to situations in-
volving a substantial threat to public
health or the environment regardless of
other remedies provided in RCRA.

Since 1979, the Department of Jus-
tice, on behalf of EPA, has filed ap-
proximately 90 Section 7003 actions.
(One of the first of these was against the
companies responsible for the improper
disposal at Love Canal.) Yet, despite its
extensive use, the wording of Section
7003 was not free from ambiguity, and
a number of courts have ruled that its
reach is limited.

-Taken together, these adverse rulings
held that a Section 7003 action could not
be used to compel & non-negligent offsite
generator to help in the clean-up of a
waste site where its wastes were dis-
posed of. Although other court decisions
gave Section 7003 a much broader
reading, Congress was worried that the
Government’s principal enforcement
tool was being misinterpreted and seri-
ously weakened. Section 7003 was re-
written and, although the revisions were
labeled a simple “clarification” of ex-
isting law, the House Energy and Com-
merce Committee left no doubt that it
intended to legislatively overrule the
adverse holdings:

“These amendments are intended to

clarify the breadth of Section 7003 as to

the persons, conditions and acts it
covers. ... {A]nyone who has contributed
to the creation, existence or maintenance

-of an imminent and substantial

endangerment is subject to the equitable

power of Section 7003, without regard to
fault or negligence. Such persons
include, but are not limited to, past and
present generators (both off-site and on-
site) .. . past and present owners and
operators of waste treatment storage or
disposal facilities and past and present
transporters . .. Thus, for example, non-
negligent generators whose wastes are no

longer baing deposited or dumped at a

particular site may be ordered to abate

the hazard to health or the environment
posted by the leaking of wastes they once
deposited or cauned Lo he deposited on
the site "

Ha'ing made sure that the imminent
and substantial endangerment provision
could be used as originally intended,
Congress alsn provided to individunal
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citizens the right to force clesn-up of
hazardous waste sites, Thus, as a result
of a major expansion of the existing cit-
izens suit provision (7002), any person
may bring an action to abate an immi.
nent and substantial endangerment in-
volving the management or disposal or
solid or hazardous waste.

Although Congress placed substantial
enforcement authority in the hands of

ordinary citizens, it took steps to assure’

that the citizens suit provision was not
used to prevent or delay Superfund
clean-ups or interfere with ongoing
RCRA enforcement efforts. Therefore,
a citizen may not sue 1) where EPA has
commenced, and is diligently prosecut-
ing, actions under Section 7003 or Sec-
tion 106 of Superfund; 2) where the
State has commenced and is diligently
prosecuting an imminent and substan-
tial endangerment action under Section
7002; 3) while the Administrator or the
State is actually engaging in a removal
action under Section 104 of Superfund
or has incurred costs to initiate a Re-
medial Investigation/Feasibility Study
(RIFS) under Section 104 of Superfund
and is diligently proceeding with a re-
medial action; and 4) where the Ad-
ministrator has obtained a court order
(including a consent degree) or issued an
administrative order under Section 106
of Superfund, or Section 7003 pursuant
to which a responsible party is diligently
conducting a removal action, RIFS or
proceeding with a remedial action.
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Moreover, citizen suits cannot be used
to challenge the siting or permitting of
hazardous waste facilities.

Conclusion

The numerous and, in some cases,
drastic revisions that Congress made to
RCRA resulted primarily from a sense
of frustration with EPA's apparent lack
of progress in addressing the myriad
problems associated with hazardous
waste management. The 1984 amend-
ments were also a manifestation of
Congress’ clear sense of purpose in
wanting to steer a radically different
course—and at much greater speed.
Whether this bold experiment works
remains to be seen. EPA appears to be
committed to carrying out both the let-
ter and spirit of the Hazardous and Solid
Waste Amendments of 1984, but no one
should underestimate the magnitude of
the task.

Bud Ward is Editor of The Enui-
ronmental Forum, a monthly maga-
zine published by the Environmental
Law Institute (ELI) in Washington,
D.C. Christopher Harris, previously
the lead House counsel on the 1984
Hazardous and Solid Waste Amend-
ments, is an attorney with the law
firm of Zuckert, Scoutt, Rasenberger
and Johnson in Washington, D.C.
Ward and Harris are coauthors of
Hazardous Waste—Confronting the
Challenge, a new book to be pub-
lished this spring by ELI.
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i ~ Title 3—The President
. .
- Executive Order 12088 October 13, 1978
: Federal Compliance With Pollution Contral Standards
' By the authority vested in me as President by the Constitution and
statutes of the United States of America, including Section 22 of the Toxic
Substarices Control Act (15 U.S.C. 2621), Section 313 of ‘he Federal Water
Pollution Control Act, as amended (33 U.S.C. 13823), Section 1447 of the
Public Health Service Act, as amended by the Safe Drinking Water Act (42
l U.S.C. 800j-6), Section 118 of the Clean Air Act, as amended (42 U.S.C.
2 7418(b)), Section 4 of the Noise Control Act of 1972 (42 U.S.C. 4903},
5 Section 6001 of the Solid Waste Disposal Act, as amended (42 U.S.C. 6961),
N and Section 301 of Tiule 3 of the United States Code, and to ensure Federal
Ay compliance with applicabie pollution contro! standards, it is hereby ordered as
< follows:
i 1-1. Applicability of Pollution Control Standards.
- 1-101, The head of each Executive agency is responsible for ensuring that
S all necessary actions are taken for the prevention, control, and abatement of
environmental pollution with respect to Federal facilities and activities under
the control of the agency.
H 1-102. The head of each Executive agency is responsible for compliance
with applicable pollution control standards, including those established pursu-
ant to, but not limited to, the following:
e (a) Toxic Substances Control Act (15 U.8.C. 2601 et seq.).
o : (b) Federal Water Pollution Control Act, as amended (33 U.S.C. 1231 «
s . seq.).
. (c) Public Health Service Act, as amended by the Safe Drinking Water Act
(42 U.S.C. 300( ¢t seq.).
o (d) Clean Air Act, as amended (42 U.S.C. 7401 « seq.).
T~ (e) Noise Control Act of 1972 (42 U.S.C, 4901 ef seq.).
N (D Solid Waste Disposal Act, as amended (42 U.S.C. 6901 et seg.).
i~ (g) Radiation guidance pursuant to Section 274(h) of the Atomic Energy
.‘ Act of 1954, as amended (42 U.S.C. 2021(h); see also, the Radiation Protec.
- tion Guidance to Federal Agencies for Diagnostic X Rays approved by the
President on January 26, 1978 and published at page 4377 of the FrpEraL
T . REGCISTER on February 1, 1978), :
O (h) Marine Protection, Research, and Sanctuaries Act of 1972, as amended
; (33 U.S.C. 1401, 1402, 1411-142], 1441-1444 and 16 U.S.C. 1431-1434),
', (i) Federal Insecticide, Fungicide, and Rodenticide Act, as amended (7
. U S.C. 136 ¢t seq.). . A
1-108, “‘Applicable pollution control standards’ means the same substan.
fon tive, procedural, and other requirements that would apply to a private person.
- 1-2. Agenty Coordination.
Ny 1-201, Each Executive agency shall cooperate with the Administrator of
’- the Environmental Protection Agency, hercinafter referred to as the Adminis-
'.:'_:' FEDERAL REGISTER, VOL, 43, NO. 201—TUESDAY, OCTOMIR 17, 1978 '.E;:f::'”
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trator, and State, interstate, and local agencies in the prevention, control, and
abatement of environmental pollution,
1-202. Each Execcutive agency shall consult with the Administrator and
. with State, interstate, and local agencies concerning the best techniques and
i methods available for the prevention, control, and abatement of environmen-
tal pollution.

1-3. Technical Advice and Quersight.

1-301. The Administrator shall provide technical advice and assistance o
o Executive agencies in order to ensure their cost effective and timely compli-
. ance with applicable pollution control standards.

1-302. The administrator shall conduct such reviews and inspections as
may be necessary to monitor compliance with applicable pollution contiol
standards by Federal facilities and activities.

1-4. Pollution Control Plan,

E 1-401. Each Exccutive agency shall submit to the Director of the Dffice of
: Management and Budget, through the Administrator, an annual plun for the
control of environmental pollution. The plan shall provide for any necessury
improvement in the design, construction, management, operation, and mainte.
nance of Federal facilities and activities, and shall include annual cost esti.
mates. The Administrator shall establish-guidelines for developing such plans. X
K 1-402. In preparing its plan, each Executive agency shull ensure that the " ._.5.)
R plan provides for compliance with all applicable pollution control standards, :
1-403, The plan shall be submiwted in accordance with any other instrue-

tions that the Director of the Oflice of Manugement and Budgel may issue,

1-5. Funding.

l 1-501, The head ol each Executive agency shall ensure that suflicient

funds for compliance with applicable pollution control standurds are requested .

: in the agency budget, N
1-502, The head of each Executive agency shall ensure that funds appro. :‘: ; :-':.:

e priated and apportioned for the prevention, control and abatement of environ- SR

O . mental pollution are not used for any other purpose unless permitted by luw Rt

. and specifically approved by the Office of Management and Budyet. W)

1-8. Compliance With Pellution Controls.

1-601. "Whenever the Administrator or the appropriate State, intersiate,
or local agency notifics an Executive agency that it is in violution of an
applicable pollution control standard (sce Section 1-102 of this Order), the
Exccutive agency shall promptly consult with the notifying agency and provide
for its approval a plan 10 achieve and maintain compliance with the applicable
“pollution-control standard. This plan shall include an implementation sched-
ule for coming into compliance as soon as practicable.

1602, The Administrator shall make every effort to resolve conflicts
regarding such violation between Executive agencies and, on request of any
party, such conflicts between an Executive agency and a State, interstate, or a
local agency. If the Administrator cannot resolve a conflict, the Administrator
shall request the Director of the Office of Managcmcnt and Budgel to resolve
the conflict,

1-603. The Director of the Office of Managemcnt and Budget shall
consider unresolved vonflicts at the request of the Administrator, The Director
shall seek the Administrator's technological judgnient agd determination with
regard to the npphcnb:luy of statutes and regulations. e

.
.
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' THE PRESIDENT 47709

¥ 1-604. These conllict resolution procedures are in addition to, not in licu
of, other procedures, including sanctions, for the enforcement of applicable
pollution control standards.

1-605, Except as expressly provided by a Presidential exemption uncer
this Order, nothing in this Order, nor any acticn or inaction under this Order,
shall be construed to revise or modify any applicable pollution co:iroi
standard.

1-7. Limitation on Exemplions.

1-701. Exemptions from applicable pollution control standards may only
be granted under statutes cited in Section 1-102(a) through 1-102(f} if' the
President makes the required appropriate statutory determination: that such
exemplion is necessary (a) in the interest of national sccurity, or (b) in the
paramount interest of the United States.

‘RSSO

JTeT. AR

- 1-702. The head of an Executive agency may, from time to ume. recome
mend to the President through the Director of the Office of Management and
' ‘Budget, that an uctivity or facility, or uses thereof, be exempt from an applica.
. ble pollution céntrol standard.

5 * 1=708. The Administrator shall advise the President, through the Director
- of the Office of Management and Budget, whether he agrees or disagrees with
- a recommendation for exemption and his reasons therefor,

» 1-704. The Director of the Office of Management and Budget must
B advise the President within sixty days of receipt of the Administrator's views,
; 1-8. General Provision, '

1-801, The head of each Executive agency that is responsible for the
construction or operation of Federal facilities outside the United States shall
ensure that such construction or operation complizs with the environmental

- pollution control standards of general applicability in the host country or
I Jurisdiction, |
1-802, Executive Order No, 11752 of Diécember 17, 1973. is revoked,
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THE WHITE HOUSE,

October 13, 1978. .
[FR Doc. 718-20406 Filed 10-13-78; 3:40 pm])

¥

Epitoriat Note: The President's statement of Oct, 18, 1978, on signing Executive Order
12088 and his memorandum for the heads of departments and a encicl. dated Oct, 13, 1978, on
Federal compliance with pollution control standards are printed in the Weekly Compllunon of
“Presidential Documenis (vol. 14, no, 41). * -
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RESCRVE AFFAIRS
AND LOGISTICS

Defense Environmental Quality Program Policy Memorandum
(DEQPPM No. 80-5)

MEMORANDUM FOR DEPUTY FOR ENVIRONMEN™, SAFETY AND OCCUPATIONAL
HEALTH, OASA (IL&T:..
DEPUTY UNDER SECRETARY QF THE NAVY
DEPUTY FOR ENVIRONMENT AND SAFETY, SAF/MIQ
DIRECTOR, DEFENSE LOGISTICL AGENCY

SUBJECT: Department of Defense Hazardous Material Disposal Policy

PURPOSE: This is to prnvide Department of Defense (DoD) policy
guidance on the disposal of hazardous materials. This memorandum
supercedes DEQPPM 79-4, "Department of Defense Hazardcus Material
Disposal Policy," of December 17, 1979.

BACKGROUND: DoD possesses large quantities of hazardous materizls,

th new items and waste products, that must be disposed of in zn
environmentally acceptable manner. The Resource Conservation a2-id
Recovery Act of 1976 (RCRA) and the Toxic Substance Control Ac- ":f
1976 (TSCA) regquire that DoD update its disposal policy regard:ing
hazardous materials.

In 1974, DoD designated the Defense Supply Agency, subseguently
renamed the Defense Logistics Agency (DLA), to be responsible

". « » for the disposition of items identified as unsalable because
the material has no sales value . . . (except) refuse and trash . . .
(and) items . . . restricted by law or military regulation." Some
of the materials reassigned to DLA were hazardous, but the overall
hazardous material disposal responsibility was not specifically
addressed in the 1974 policy.

In December of 1979, the Deputy Assistant Secretary of Defense,
Enexgy, Environment and Safety (DASD-EES), in coordination with
the Deputy Assistant Secretary of Defense, Supply, Maintenance,
and Transportation (DASD-SM&T), issued Defense Environmental
Quality Program Policy Memorandum 79-4 (DEQPPM 79-4) which pro-
vided urgently ne~ded guidance on hazardous material disposal.
After the policy was issued, representatives of the military
departments, DLA, and OASD(MRA&LL) agreed to refine further DoD
policy. This DEQPPM B0-5 includes the refinements which those
representatives recommended. For purposes of this memorandum,
the term DoD components refers to the nmilitary departments and
all defense agencies except disposal operating entitiss of

DLA. Other teorms used in this policy are defined in Tab A.

POLICY: DoD policy is to dispose of hazardous materials in an
environmentally acceptable manner:

T
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e DLA is designated the responsible agency within DoD for
worldwide disposal of all ‘hazardous materials, except for those
categories of materials specifically designated for DoD component
disposal (7Tab B). Specific DLA responsibilities for disposal of
assigned hazardous materials are in Tab C.

X e DoD components shall dispose of those categories of hazardous
I materials listed in Tab B. In addition, the DoD component shall
support DLA disposal actions as specified in Tab D.

, e The DASD(EES), in coordination with DASD(SM&T) and other

; 0SD offices as necessary, shall formulate, implement, and monitor
) policy for disposal of hazardous material and shall decide any

i . unresolved issues which may develop, including the reassignment

' of resronsibility for disposal of specific categories of hazardous
| materi.. when circumstances warrant.

e No other changes are made to the respective disposal mission
responsibilities of the DoD components or DLA.

IMPLEMENTATION: This memorandum is effective immediately and should
be implemented as rapidly as possible.

e DLA shall make optimum use of existing disposal capabilities
and resources.

n
:
F
.

e DLA shall program for the additional resources required to
discharge its responsibilities under this memorandum.

e DLA is directed to organize immediately and chair an inter-
service task group to plan actions and milestones for the full
implementation of this policy and submit their report to DASD(EES)
within 120 days from the date of this memorandum.

e The task group will develop and promulgate a hazardous
materials data call to identify current and projected hazardous

materials disposal workload, as well as the actions and methodology St
employed to dispose of those materials. The task group should also t” W
identify, in as much detail as possible, the technical support and R
assistance which can be provided DLA in its efforts to insure expe- T
ditious disposal of hazardous materials in an environmentally safe Do
manner. The task group will identify those additional resource e
requirements which, if made available to DLA, can be effectively P
applied to expedite hazardous materials disposal during FY B0 and i R
FY 81. T
. .‘. q_"\ A‘A'
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BIGNES SIGNEY PoRs

.‘\,‘;‘\\}--.

Paul H. Riley George Marienthal r "

Deputy Assistant Secretary of Defense Deputy Assistant Secretary ?;yj

(Supply, Maintenance and Transportation) of Dafense ﬁﬁ
(Energy, Environment and Safety: E




Enclosures:
Tab A - Definitions
Tab B - Materials Assigned to DoD Components
for Disposal
: Tab C - Responsibilities of DLA for Dispcsal
’ of Assigned Hazardous Materials
l Tab D - Responsibilities of the DoD Components
in Support of the DLA Disposal of Hazardous
Materials.

MR/Reading/EES
P. Haviland/ds/57820/6May80

g _TOASARES - A
.

:o-aatn i K 3 LAY 7"‘-.‘4,—»«-.»—. .



TAB A

PRl '35

DEFINITIONS

Material is hazardous when, because of its gquantity, concentration,
or physical, chemical, or infectious characteristics, it may: (a)
cause, or significantly contribute to, an increase in mortality or
an increase in serious, irreversible, or incapacitating reversible
illness; or (b) pose a substantial present or potential hazard to
human health or the environment when improperly treated, stored,
transported, disposed of, or otherwise managed. .

W - SO
el o
RS

For the purposes ¢of this memorandum, hazardous materials do not
include those radiocactive materials that the Nuclear Regulatory
Commission controls. Licensees shall be responsible for the

disposal of those materials per 10 CFR 20. P4

Hazardous material may be defined as personal property consisting
of items, scrap, and waste:

Items = All unused, used, or contaminated property or

combinations of property, (unused, used, mixed or

. contaminated) which can be identified by a national
stock number, manufacturer's part number, military
specification number, or locally purchased property
with a locally applied stock number. Also, that
property which by military regulation requires
application of a local stock number prior to
disposal.
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Scrap - Used or unused property which has no value except for
basic material content.

Waste - Used or unused property, residues, by-products, sludges, L@é
and other materials, which have no known utility and O
must, therefore, be discarded.

Conforming storage is a facility or location which conforms to s
regulations of the Environmental Protection Agency and other ph T
requlatory authorities governing the storage of hazardous materials.

The generating activity is an organization or element authorized
to turn-in property to the Defense Property Disposal Service.

9-11 e

LT et

SRR R U, Ay L -m&ml:@l‘r




= TAB B

Materials Assigned to DoD
Components for Disposal

a DoD components shall be responsible for disposal of the following
' categories of hazardous materials which have not been assigned to
! DLA:

- 1. Toxicological, biclogical, radiological, and lethal chemical

] warfare materials which, by U.S. law, must be destroyed. Disposal of
t+he by-products of such material is the responsibility of the DoD
component with assistance £rom DLA.

2. Material which cannot be disposed of in its present form
X due to military regulations, e.g., consecrated religious items and
ﬁ cryptographic equipment.

8 3. Municipal type garbage, trash, and refuse resulting from

- residential, institutional, commercial, agricultural, and communiwiy-
" activities, which the facility engineer or public works office
routinely collect.

4. Contractor generated materials which are the contractor's
responsibility for disposal under the terms of the contract.

5. Sludges resulting from municipal type wastewater treatment
facilities.

6. Sludges and residues generated as a result of industrial
plant processes or operations.

7. Refuse and other discarded materials which result from
mining, dredging, construction, and demolition operations.

8. Unigue wastes and residues of a non-recurring nature which
research and development experimental programs generate.

et S ALkt T A
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s e . S S .

9-12

.......
.....
‘‘‘‘‘‘‘‘




[
SN B}

TAB C

T

LR S

Responsibilities of DLA
for Disposal of
Assigned
Hazardous Materials

R o

L 3

Specific DLA responsibilities in this area shall in  de, but not
necessarily be limited to, the following:

1. Accomplish documentation for DLA disposal actions as required
under laws and regulations.

]
v

.2, Initiate contracts or agreements for disposal.

3. Accept accountability for all hazardous materials except
those categories specifically excluded in Tab B, which have been
properly identif.ed, packaged, labeled, and certified in conformance
with established criteria.

4. Accept custody of hazardous materials within the following
guidelines: '

® If DLA possesses conforming storage at the defense property
disposal offices (DPDO), DLA will ancept physical custody at the time
it accepts accountability.

e If DLA does not possess conforming storage at the DPDO,
and the generating activity has conforming storage in support of
mission requirements, the generating activity will i1etain physical
custody, and DLA will accept accountability.

" & JInthose instances where neither DLA nor the generating
activity possess conforming storage, the activity with the "most
nearly" conforming stecrage will accept or retain physical custedy
and DLA will accept accountability.

% DLA will be responsible for the long term programming
of military construction funding for conforming storage in support
of its disposal mission.

@ If DLA and the component involved cannot mutually agree
on the best procedure for storage and handling pending final disposal,
the issge shall be referred at once to OASD(MRAsL) for resolution.

?. Provide any required repackaging or hasdling of hazardous
materials subseguent to acceptance of accountability from the
generating activity.

6. Establish an inventory control system for the types,
quantities, and locations of available hazardous materials for
which DLA is responsible in the event that some other activity
might be able to use a particular material as a resource.

9-13
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7. Provide feedback to the military departments and defense
agencies on the costs associated with disposal in order that this
information might serve as an economic incentive to mininize waste
generation.

8. Contract for disposal technology not available in~house or
from the DoD components.

9. Minimize environmental risks and costs associated with
extended care, handling, and storage of hazardous materials by
accomplishing disposal within a significantly compressed disposal
cycle., 1Initiate actions and projects within DoD and in conjunction
with federal civil agencies and industry to realize this objective
and expedite final disposal.

10. Devise a system by which the time of turn-in will be highly
visible on hazardous materials to insure proper application of
resources to dispose of these materials. DLA should insure that
sufficient disposal capability is programmed to p:reclude extended
delays in the hazardous materials disposal process.

1l. Establish and maintain an analysis and informaticn distri-
bution capability to:

e Evaluate the impact and applicability of current
technological advances on LoD hazardous material disposal procedures
and inform the DoD components of these developments on a continuing
basis.

¢ Assure that the DoD components are apprised, on a
continuing basis, of any federal, state, regional, and local

' regulations being developed to control hazardous material disposal.

l2. Become the DoD focal point to recommend to DASD(EES)
matters of policy and guidance for hazardous material disposal.

13. Establish procedures relative to assigned responsibility
for hazardous material disposal. Unresolved issues will be for-
warded to OASD(MRAEL) with appropriate comments.

14. DLA shall program to carry out their responsibilities
through normal budgeting channels.

9-14

- 4 B ial, oo
2 T i AR S0
-. — i ¥ .
A
. . ', E :
e L. P
. el s ISV ARSI

o "" o “_-l‘_;‘.ﬁ;;_?

5, &y
% !

gy

BT,
*
’.;.
v

Nl
.

Al %
Py E

Cay 0
i
2 J

o4

o

¥

-
. €
&

Augrt e e 4

A

K3 .. (3
B 1
2

.
Pl i
e

i ot A 27"
L
’

il il Ao,

s e it
.
;_A_‘}; :

T



o TAB D
. |
- Responsibilities of the DoD Components
o in Support of the DLA Disposal of
Hazardous Materials
? 1. Where feasible, minimize guantities of hazardous waste

through resource recovery, recycling, source separation, and
acquisition policies.

2. Provide available technical and analytical assistance,
including R&D support, to DLA to accomplish disposal, if requested.

3. Provide &ll available information to DLA, as regquired, to
complete environmental documentaticn, e.g., environmental impact
statement associated with disposal.

4. Properly identify, package label, and certify conformance
with established criteria prior to trunsfer of accountability to
DLA. Subsequent repackaging or handl.'.g is the responsibility of
DLA.

5. DoD components will retain custody of hazardous materials
within the following guidelines:

e If DLA does not possess conforming storage at the DPDO,
and the generating activity has conforming storasr-e in support of
mission requirements, the generating activity w:.l retain physical
custody, and DLA will accept accountability.

® In those instances where neither DLA nor the generating
activity possesses conforming storage, the activity with the "most
nearly" conforming storage will accept/retain custody.

e If DLA and the component involved cannot agree on the
best procedure for storage and handling pending final disposal, the
issue will be referred at once to OASD(MRA&L) for resolution.

. e When a DoD component retains custody of a hazardous
" material, this hazardous material shall be kept on the accountable
. records of DLA.

; 6. When requested, the DoD components will assist DLA by
o providing information and comments on federal, state, regional,
X and local regulations being developed to control hazardous material
. disposal, e.g., ability of particular installations to comply and
impact on DoD. The DoD components will alert DLA to any local
situation which could impact on hazardous materials disposal.

7. DoD components shall program to carry out their responsibilities
through normal budgeting channels.
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> AND LOGISTICS : Exﬁ
N DEFENSE ENVIRONMENTAL QUALITY PROGRAM POLICY MEMORANDUM (DEQPEPM) 80-8 'ris; g
b"“ :-:.‘uh.:n‘
a MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (IL&FM) MR

ASSISTANT SECRETARY OF THE NAVY (MRA&L)

[l W

DEPUTY UNDER SECRETARY OF THE NAVY fﬁml

ASSISTANT SECRETARY OF THE AIR FORCE (MRA&I) .j@f;

ASSISTANT SECRETARY OF THE AIR FORCE (RD&L) }g$&

DIRECTORS OF DEFENSE AGENCIES Tt
SUBJECT: RCRA Hazardous Waste Management Regulations

v, e
s
o
[}

PURPOSE: This is to provide additional policy guidance to implement
within the Department of Defense the hazardous waste management
regulations of the Resource Conservation and Recovery Act (RCRA)

of 1976.

BACKGROUND: On May 19, 1980, the Environmental Protection Agency
(EFA) published implementing instructions to Subtitle C of RCRA
which established a federal program to provide comprehensive
regulation of hazardous waste. When fully implemented, this program
will provide "cradle-to-grave" regulation of hazardous waste.

- The Department of Defense is an entity responsible for determining

when a material becomes a waste subject to RCRA Regulations. Applying

the criteria set forth in Subparts C and D of 40 CFR Part 261 further
gualifies the waste as hazardous at which point the RCRA Regulations

become effective. Also, RCRA establishes standards for generators bvie
and transporters of hazardous waste that will ensure proper reccrd- e
keeping and reporting, the use of a manifest system to track ship- e
ments of hazardous waste, the use of proper labels and containers,

and the delivery of the waste to properly permitted treatment, storage,
and disposal facilities. To ensure that these facilities are designed,
constructed, and operated in a manner which protects human health

and the environment, the regulations promulgate technical, admini-
strative, monitoring, and financial standards for them. EPA will

use these independently enforceable standards to issue permits to E
owners and operators of facilities. '

Also in May, 1980, Defense Environmental Quality Program Policy
Memorandum 80-5 was published to provide DoD policy on the disposal
of hazardous materials. That policy designates the Defense Logistics
Agency as responsible for the disposal of all hazardous materials
except those that specifically remain the other DoD components'
responsibilities.
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POLICY: The DoD policy is:

® To limit the generation of hazardous waste through alterna-
tive procurement practices and operational procedures that are
attractive environmentally yet are fiscally competitive,

® To reutilize, reclaim, or recycle resources where practical
and thus conserve on total raw material usage,

® To exhaust all other actions mandated by Federal statutes or
regulations prior to identifying the material as discardable,

B
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o To dispose of hazardous waste in an environmentally acceptable
manner according to the disposal policy established in DEQPPM 80-5,

- PR
» ) . o,
. A

e To implement within DoD the hazardous waste management
regulations that EPA published under Subtitle C of RCRA or that
states enact under EPA authorization,

Y Y,V

x

e To consider all unused hazardous materials as not regulated
under RCRA until a decision is made to discard them, and,

® To insure that all used hazardous materials are safely
handled, accounted for, and controlled by internal DoD documentation.
The internal controlling documentation will be applied to all move-
ment among DoD activities and will reflect all data elements pre-
scribed for auditing purposes and for shipping manifests as required
by EPA or the states. The DoD component/entity assigned disposal
responsibility by DEQPPM 80-5 will advise the using activities as
to which "used" hazardous material must be controlled as a hazardous
waste, .

.
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ACTION REQUIRED: DoD components will:

e Reduce hazardous waste generation to the maximum extent
practical,

¢ Reutilize, reclaim, or recycle resources where practical, and
e Implement EPA hazardous waste manageinent reculations.

As part of that implementation, any DoD installation that generates
or transports hazardous waste or owns or operates a facility that
treats, stores, or disposes of hazardous waste will notify EPA
regional administrators as required. Each installation will obtain
one EPA identification number. That identification number will be
used for all subsequent reports and permit applications reguired
for the installation.

Also, any installation which owns, operates, or proposes to own or
operate a facility that treats, storer, or disposes of harardous
waste will apply for a permit from EPA or the state, That
application is in two parts:

.\’
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e Part A, which defines the process to be used, the
design capability, and the hazardous waste to be handled,
must be submitted by November 19, 1980.

® Part B, which contains more detailed information intended
to establish that the facility can meet the technical
standards that RCRA promulgated, must be submitted at a
date that the regional administrator sets.

The installation commander will sign the permit application as the
facility owner,and the operational manager of the permitted facility
will sign the permit application as the operator. DLA or other
tenants will sign as operation manager for all functions for which
they have been assigned responsibility under DEQPPM 80-5. Each
installation that requires a permit will submit one EPA Form 3510-1
for the installation (Form 1 - General Information) and an EPA

Form 3510-3 for each permitted facility (Form 3 - Hazardous Waste
Permit Application).

Implementation of the comprehensive hazardous waste management program
mandated by RCRA requires maximum cooperation of all activities on an
installation., The installation commander is responsible to ensure
compliance with all RCRA requirements for the installation. The
installation commander is responsible to notify, to apply for permits,
and to report to EPA or the state, as required, for all installation
activities, including tenants. The individual facility operational
managers are accountable for conducting their activities in accor-
dance with RCRA., Those facility managers, including supporting
property disposal activities and tenant activities, will provide
necessary documentation to the installation commander for permit
application, will provide to the installation commander reports
required by EPA or the state, and will ensure compliance with RCRA
regulations and permit requirements at that facility. All reports

to EPA or the state will be co-signed by the installation and
facility operator or their designated officials.

For facilities that DoD owns but does not operate, the DoD component
that owns the facility is responsible as the owner for purposes of
the permit. For example, on an Army government-owned, contractor=-
operated plant, the contractor may be the applicant for the permit,
but the local Army commanding officer is still responsible to
ensure compliance. .

DoD components will use the Disposal Turn In Document (DTID) or

a bill of lading, as appropriate, modified to meet the EPA require-
ments, for the shipping manifest. The shipping activity, either
servicing property disposal activity or facility operator, will
manifest any shipment of hazardous waste off the installations in
accordance with RCRA. The responsibility for tracking the manifest
terminates at the permitted facility destination for that shipment;
however, the shipper must obtain a copy of the completed manifest to
show arrival at that destiriation. For shipments among DoD components,
whether on the same installation or between installations, the
turn-in activity's responsibility terminates upon receipt of a
signed copy of the Disposal Turn In Document (DTID) or the govern=-
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ment bill of lading which sexrves as the internal manifest between
the generator, the servicing DPD0O, or other permitted receiver.

Each DoD component will take immediate action to identify all
resources required to achieve full compliance with EPA and state
regulations. Those resources will then be addressed, within
program decision memorandum approved overall component resource
levels, in future budget submissions,

]

S
e lu )

WE T S AP
AN, PSR

An installation that requires permits for more than one program
(RCRA, Safe Drinking Water Act, Clean Water Act, and Clean Air

Act programs) is encouraged to consolidate its application, if

possible, under EPA's consolidated permit program.

In special circumstances, and where it is mutually agreed among the
installation, tenant, and EPA/State, exceptions to the above
policies will be documented by the DoD component concerned and
forwarded to DASD(EES) for approval.

The DASD(EES), in coordination wiih DASD(SM&T) and other 0SD offices
as necessary, shall monitor policy implementation for RCRA hazardous
waste management, and shall decide any unresolved issues which may

develop.

This memorandum is effective this date. Progress toward implementation
of this memorandum and the RCRA hazardous waste regulations will be
included in the environmental management-by-objective (MBO) semi-
annual reports.

S IMonnsioidet

George Marienthal
Deputy Assistant Secretary of Defense
(Ernergy, Environment and Safety)

Deputy Assistant Secret&fy of Defense
(Supply, Maintenance and Transportation)
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APPENDIX 1.5
CHAPTER XX1

HAZARDOUS PROPERTY MANAGEMENT

A. GENERAL

1. The purpose of this chapter is to provide DoD in-
stallations and DLA personnel with guidance for
Aandling, processing, and disposing of Razardous
property, in accordance with applicable environmen-
tal and other pertinent laws and regulations.

2. The DaD policy is to store and dispose of all
hazardous property in an environmentally acceptable
manner in accordance with applicable environmental
and other pertinent laws and regulations.

3. For definitions see Attachment I and Chapter 111,
this manual, :

B. RESPONSIBILITIES

1. DaD installation responsibilities are as follows:

a. Where feasible, minimize quantities of hazard-
ous property through resource recovery, recycling,
source separation, and acquisition policies.

b. Provide availeble technical and analy!ical
asislance, including research and development sup-
port, to DLA to aeccomplish disposal, if requested.

¢. Provide all available information to DLA, as re-
quired, to complete environmental documentalion;
e.g., environmental impact stalements associated unth
disposal .

- d. Properly identify, puckage, label and certify
conformance with. established emvironmental and
transportalion crileria prior to (ransfer of account-
ability for hazardous property to DLA.

e. When requested, unnist DLA by providing infor-
mation and comments on federal, state, regionul, und
local regulations being developed to control huzardous
property disposal; e.g., abilily of particular installa-
tion to comply and impact on DoD. Alert DLA to any
local situntion which could impact hazardous proper.
ty disposal.

. J Retain physical custody of hazardous property
within the guideline provided in paragraph C, (his
chapter.

9. Provide for disposal of the following categoriex

of hazardous property:
(1) Toricological, biological, radivlogicul, und
lethal chemical warfure materialy which, by U.S. luw,
must be destroyed. Disponal of the by-products of such

9-20
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material \s the responsibility of the DoD installutiun
with assistance from DLA.

(¢) Material whick cannot be disposed of 1n 1fx
present form due to mililary regulations; e.g., Ani-
munition, Ezxplosives and Dangerous Articiey
(AEDA), controlled medical ttems. Thix eateyory

would include those instances where military reyulu-_',

tions require ".ie obliteration of all wmurkings that
could relate an excess maleriul Lo ila operational o
gram. Once the appropriate uctions are Luken to mect.
the military regqulation, the resulling material could
then be turned in to the servicing DPDO.

(3) Municipal-type gurbage, trash, and refuse,
resulling from residential, institutional, commereial,
agricultural, and community uctivities, which can v
disposed of in u stute or Weully permitted sanitary
lundfill. ! .

(4) Contractor gemerated materiuls which are
the contructor’s responsibility for dispusal under the
terms of the contract.

(5) Sludges resulting frum
waste-water treatnient facilities.

municipal-tym

(6) Sludges and residues generated as a result of
indusirial plunt processes or operations. Properly
sdentified industrial process slwdges and residues
which are not commingled vr a product of an in-
dustrial waste treatment facility are the responsidilt
ty of DLA. DLA doex not take sludges and residu s
Srom waste water treatment fucilities. DLA does take
sludgex and residues from industrial processes that
have not been commingled. For ezample, sludges ami
residues from industrial process “A” must be collevted
and stored sepurately from sludges awd residurs
resulling from industrial pracess "B”. Euch process
may resull in sludges and residues that confain a mis-
ture of ingredients and contaminants dut the sludyes
and residues from each procexs must be collected and
stored sepurately and not comningled.

(7) Refuse and other discarded material which

- result from mining, dredging, construction, aml

demaolition operations.

(8) Unigque wastes and residues of a nonrecur

ring nature which research and development o

perimental programs generale. )
2. The DLA rexponaibilities are as follows:

a. Accomplizh documentation (inchuding reconds),

for DLA disposal actions ax requived under applicabl,
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environmenial and other pertinent laws and reguia-
tions.

b Initiate contracls or agreememis for DLA
disposal actions.

¢ Acoept accountability for all Aazardous proper-
ty, except those categories under responsidilily of DoD
wnatallations (paragraph B! above) which have been
‘ properly udentified, packaged, labeled, and certified in
accordance with environmental and transportation
laws and regulations.

d Accept sludges and revidues from industrial
proosssss that Aave not deen commingled, e.g., sludges
and residues from industrial process “A " must be col-
lected and stored separately from siudges and residue
resuliing from industrial process “B".

¢ Acoept custody of hazardous property within the
guidelines provided in paragraph C, this chapter.

J: Program for construction of storage facililies in
support of the DLA disposal mission.

g Pruvide any required mpm'ktiyiny or handling

of hazardvus property subsequent to ucceplumce of ar-
countability from the turn-in activity.

A Establisk an invenlory control xystem for the
types, quantities, and locations of aveiladle hazardous
property for which DLA is responsible in the event

that some other activity might be able to use particulur -

property as a resource.
L Provide an economic incentive for DoD installa-
tions Lo vegregate and minimize waxle gemerulion by:
(1) Providing seedback to militury deparinumix
and defense agencies on the costs associated with
destruction of HW.

(2) Providing 100 percent reimbursement to DoD

snstallations with qualified recycling prograumsx for

. hazardous wastes sold by DLA for recycling in aceord-
ance with DaD policy.

J. Contract for disposal technology not available
within the DoD.

k. Minimize awmmmenlul rinks and  ouix
associaled with the extended care, handling, and
storage of hazardous property by accompiishing
disposal within a significantly comprexned dixpusul
cycle. Initiate actions and prujects within D) and in
conjunction with federal, state und locul ayenciex and
industry o realize thiv objective and expedite Jinul
disposal.

L Operate a system to enwure lhat xufficient

disposal cupability is programmed (o preclude er-
tended delays in the hazardous property dixposal proc-
038,

XXI1-2
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m. Maintain  wn analysis  and  information
distribution cupability of current techiological nd-
vances «n Do) hazardous property disposal pro-
cedures and advise DoD instullations of such de
velopments on a continuing basis. Adiddwnally, en-
sure thut DoD installations are apprised of any
federul, state, regional,, and local regulutivns being
developed to eomtrol huzardous property disposul

n Serve us the DuD Joeul poind to reconumend to
OASD watters of polu-y und guidance for huzardous
property divposal.

0. Extablish pwcedums relatie to  ussiymed
responsibility for hazardous property disposal.
Unresolved insues unll be furwarded (v OASD with ap-
propriale comments.

C. RESERVED
D. TURN-IN PROCEDURES (GENEKAL)

DaD installations and DLA are respinxible for com-
piance with- envivinemental and other pertinent lnws
awnd vequlations, v order to cnsure enedeonnental
conmplienee turn-in wetiviies and DPDOs will:

1. Preplan, ':u'lwduzv. wul coordinale huzardous
properciy turn-uns,
2. Process turn:ins of huzardous property as jollows:
a. [dentification
(1) NSN-identified hazardous property.

() The turn-in activity will procvide the follow-
ing upon turn-in of NSN-dentified hazardous proper-
ty tu the DPDO:

1. Vulid NSN.

2. Noun name as cataloged in the supply
wystem.

3. Chemical name  of haztrdous  con-
tominants and noun name of nonhazardous con-
taminants.

4. Amount of hazardous and nonhazardous
contan inanty based un user’s knowledge or testing of
the item expressed in a range of content by petcentage
or puris per million as applicable.

th) When necessury, the DPDO unll:
L. Seurch HMIS and/or other data sources
Jor chentical names of huzardous components.

2. Search HMIS for transportution and
other duatu us required.

3. Contact munufacturer for data as re.
quired. .
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(8) LSN/FSC-identified property.

(@) The turwin activity unll provide the follow-
ing for turn-in of hasardows property to the DPDO:

1. Chemioal name of hasardous compdnents,

2. Chemical mame of Aazardows con
taminanis and noun name 'of nonhazardous con
taminants,

3. Amounts of hazardows and nonhazardous
contaminunts based on user's knowledge or testing of
the item expressed in a range of content by percentage
or parts per million as applicadls. o

(b The DPDO wnll:

1. Accept acoountabilily of property iden-
t\fad in the above manner. l{

8. Accept phywical cusiody in acoordance
with paragraph C, this chapter, .

3. Awign proper DoT shipping deveriplion
to item received from on-sile or for property that s
reorived in-place and 18 wot tranported over public
Aighways.

: 4 Awriat turnin gotivity n determining

proper identification as capabililies permit.

5. Rejoct turn-in when proper identification
n accordance with the above (s not provided.

(8) PCBs. An analywis of PCB conosntration as
dcumiu.d by a scientifioally acosptable analytical
mathod will acoompany the DTID unless the property
hqa a manyfacturer’s iabel or nameplate that in
diocates the presence of PCBy; ¢.9., generic or commen
cial name. The analysia will indicate the amount of
PCB in parts per million (ppm) or in the following
ranges;

a. Less than 50 ppm
b. 50-499 ppm

¢ 500 ppm or more

JIndividual analyvis & required for each item. ltema
|#ueh aa capacitors which do not have sampling or serv
Jeing parts and are seuled by the manyfucturer and
are suspecied to contain PCBy will be turned in as
PCB items (500 ppm and over) withowt analywis.
DPDS may accept bateh testing rewnits of mineral oil
~dislsciric on a coue-by-case buria. Howwver, approval
{or bateh teuting will b¢ obtained from DPDS prior to
urnin

Y Pa.ckagmg
. (1) Property turned in to the DPDO must be in
oondainers that are non-leaking and sqfe to Aandle.
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The containers must bs able to withstand nurimini
Aandling or the turn-in will be rejected.

(&) DoT specified containers are required fur
storage and movement of hazardows wostes. Thesr
waostes may also be accumulated in dulk in RCRA per-
mitted facilities.

(8) DoT specified containers are not required /i

turn:in to the DPDO of anything other than the hu: - :.

ardous wastes. The transporting agency does hare o
reyponsibility to comply with DoT requirements tur
transport over publie Aighways.

(4) When hAazardous property turmed in Jur
disposal 1 packaged in the omginal military con
tainers, the turm-in activity will provide the DPDO
with a oertification as Lo the trus condition/reliubility
of the containera, The certification will be placed in
Block Y of the DTID by the turn-in activity and il
contain une uf the folluwing ntaterments.

() Packuyed in accordunce with DoT 44 CHR
176-189. )

(h) Packaging equalwexcevdn DuT 9 CFR
170-189.

(¢) Puckaging w substandard to DoT 4y CF'K
170-189 (this 14 nol acoeploble for hazardous wuxtr
“HW" or offnite hasardous property turm. iny).

(5) DaD propetty in foreiyn countries ui ter:
rituries shall be puckaged in uccordunce with the hunt
country's environmental luws and/or status o/ Jorees
agreements.

¢ Labeling.

(1) Hazurdoun property will be labeled in cun.
Jurmanee with eetablivhed environniental i
tranuportation laws and regulativma,

(%) PCB marking requirements are s pre
seribed by the EPA 10 40 CFR 781.48. ltev contuine
ing 50 ppm or more PCB munt be marked, with the er.
ception of traniforniers. Only PCB tranaformery, i.v.
500 ppm or more PCB, muat bhe muarked

d. Dixpunil Turn-In Document (DTID),

(1) AU property turied in tu the DPDO will be
dons 4o with a properly prepared DTID. Standard
procedures fir preparation of a DTID are found in
DaD 4 140.17-M MILSTRIP, 1 addition, inwert "HM"
in block C {/ turn-in tu hasurdows muterul or “HW" (i
hazardous wunie. -

(2) The DTID wnill be modified to satisfy internal
DaoD auditing requirements. Where they arint,
Stat’ EPA required shipping manifouts will be waed (1
addition to the modified DTID for tranyporting haz-
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ardous wastes. Information required on the
State/EPA manyfest must be complated by the turn-1n
activity when transporting huzardous uvialtes offmite
and over public Aighuntys Lo a servicing DPDO.

{a) Block A -"Shipped From”: add telephone
number and EPA idmiification number, Installations
qualifying as RCRA dsfined “small quantity
gmerators” will enter “emall generator sxelusion” in
iteu of the EPA identyfication number. )

(b) Block B -“Ship To": add telephone number
and EPA identification number,

(¢) Block U=~"Freight Classification
Nomenclature”: add Hazard Class (marimum 8
alpha characters) and wiz character (¢ alpha, 4
::“F‘WR identifioation number as shown in DoT 49

b s A

(&) Blocks W.X-

1. For non-NSN hasardous waste items
onter the word ‘waste’ and the ilem's proper shipping
name as shown in DoT 49 CFR 172 and as much
descriptive informalion as possible in Blocks W and
WW attach additional documeniation with this

8. For NSN hazardovs wasts iema Block W
will be used for internal purposes and Block X must
oontain the word “waste” followed by the ilem's proper
shipping name as shown in DoT 49 CFR 178

(9 Block Y - Use this Block (in liew of blocks
AA through EE) for the deposit account number. Note:
This i not an eniry required on dehal/ of hazarduuw
property documenlation but a movement of dutu
prescribed Lo permit wse of the previowsly idetyfied
blocks for other purposes.

() Blocks AA and BB Use these two blocks for
the mb‘e':m.. name and EPA identification
numbsr.

(¢ Block CC =~ Have transporter (ideniified in
Bﬁ AA and BB) sign and dale Jor shipment re-
o

(N Blocks DD, EE. FF and CC~[nsert the
Jollowing statement in these blooks (Nols: Rubber
stamped, lypewritien or machineproduced copy re-
quired): “This is (o cortify thal the above named
malerials are properly cluqﬁcd. deseribed, puck-
aged, marked and labeled, and are in proper condition
Jor (ransportation according to the applicable regula-
tions of DoT and EPA." To comply with RCRA, the
turn-in activily will sign as Lthe generalor under Lhe

cori{fiontion atatement.

(V Block-2. Enter DoT conlainer Mww

() Block-3. Evder total quantity of hazardous
waste by units of weight or volume (includes packag-
ng).

(8) Block 8 of the DTID will be signed and dcted
by the DPDO and returned to the turm-in actinty
within § working days from recetpt. The signed copy of
the DTID unll serve ax valid receipt of decountability
Jor the hazardous property by the DPDO.

E. TURN-IN PROCEDURES (SPECIFIC).

Detailed guidahce goverming lurnin as well as

handling and processing of specific hazardous proper.
ty i contained in Chapter VI, this manual

F. IMPLEMENTATION OF RCRA.

i. Permida,

a. The installation commander is responsibie to
enaure compliance with all RCRA requiremenis for
the inatallation. The installation commander is also
responsidle Lo nottfy, to apply for permits, and lo
report to EPA or the state, as required, for all in
stallation activitiss, including lenunts, Tenants are
responaible for conducting their activities in accord-
ance with RCRA and permil requiremenis al ths
Jaclity, Tenants will provide necessary documenia-
tion, signed and completed, (o the Aost for permit ap-
plicalions and for reporty as required by EPA or the
state. Submittals will be in the format required by the
regulalory agemcies.

b The indiridual facility operational managers
are respungible jor conducting their actintica in oo
curdance with RCRA. Those jacilily managers, in
cluding lenants, will provide necessary documenialion
to the inutallation commandsr for permit applica-
tions, will provide (v the installation commander
reports required by EPA or the slals, and will ensure
compliance with RCRA regulations and permitl re
quirements al that jucility.

. The installation commander will sign as the
owner and the Defense Property Disposal Region Com-
mander will sign as the operalor.

8. Haardows Waste Management Plan.

Implemeniation of the comprehensive hazardous waste
managenunl program, mandaled by RCRA, requires
mazimunt couperalion of all activities on an installa
tion. The Jollowing guidance appliss (v development
and implementation of a Hazardina Wasle Manage
ment Plan:

a The instullation commarder is responsible
Jor develiping und implementing a Hozardous Waste

tion. Maunagement Plan to include all tenants on the in
XIXI-4
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stallation This plan shall identify and implement
Aasardows wasts management actions required by
RCRA. Tenants are responsible for providing input to
mmuwm commander for their portion of the

. b All tenanta will comply wnth applicable por.
tions of the Hazardous Waate Management Plan and
ensure thal internal operational procedures are con-
natent,

¢ Reserved.
" d Reserved.

" & Reserved,

J.;Hcm'futiﬂg.

When required by EPA and/or State RCRA derived
regulations, a manyfest will be prepared in addition to
the modified DTID in accordance with paragraph
Dad(2) above. The permit holder (installation com.
mander) Aas primary responsibilily for signing
manifests, but may delegale signaiure awldorily.
Howsver, the DPDO will co-nign all manifesta for
shipments of Aasardows property on DLA accountuble
vecords. In those snatanoes where the permit holder
delegates sigmature authority to the DPDO, unly one
signature will appear.

4. Rocord Keeping and Reporting,

Installations shall somply with federal and state
hasardous waste record kesping and reporting re.
quirements. T'enants shall submit reports required by
the inatallation's Hasardows Waste Management Plan
within time frames eslablished by the imstallation
commander. AU reports to EPA or the state will be

prepaved in proper format by the operators and co-
signed and submitted by the inatallation commander.
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G. HAZARDOUS MATERIALS INFORMATION
SYSTEM (HMIS)/HAZARDOUS MATERIALS
TECHNICAL CENTER (HMTC}

1. DaD Instruction 6050.5, Hazardous Materia: [n.
Jormation System, assigns responsibilities for the
satablishment and wse of a DoD hazardous materul
information system,

2. The HMIS is designed to support the magor dreas
of health, sqfety, and transportation. This includes o
wide range of data related to safely, health, transpur.
lation, and disposal of Aazardous materials, Caution
should be exercised in applying this informativn
without the proper (raining and knowledgs of pro
cedures which are related Lo specific Aasards, Data in
this system 3 reference information and must be uced
in conjupction with, not in liew qf, procedures and
requlalory documents, [f there is any doubt abou! use
of the sqfety and health snformation tn the microfiche,
the local health and sqfety staff should be contacted.

3. HMIS data are publithed un microfiche annualily
with quarterly cumulative updatey. Jtems on the liat
are identi{fied by NSN,' Manyfacturer, and Part
Number (Trade Name) and ure sequenced by NIIN.

4 HMTC is a DLA managed, contractor operated
snformation source for technical information on sase.
by, Asalth, handling, traneportation, disposal and en.
vironmental aspects of hazardows materials manage.
mend. HMTC mainiains a telephone response capabils.
ty for DoD uase in accesring this information.

Telephone numbers are: (800) 638.8988
(301) 468-8858
FTS  (208) ,68-385
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CHAPTER XXI

ATTACHMENT 1
DEFINITIONS

1. Hazardous Property. Includes material asd
waste having one or more of the following
characteristics: _

a. has a flashpoint below 200° F (93° C) closed cup,
or is suhject to spontaneous heating or is subject to
polymerization with release of large amounts of
energy when handled, stored, and shipped without
adequate control;

b. has a Threshold Limit Value* equal to or below
1,000 ppm for gases and vapors, below 500 myg/m* for
fumes, and equal to or less than 30 mppef or 10 mg/in?
for dusts (less than or equal to 2.0 fibers/cc pgreater
than 5 micrometers in length for fibrous materials);

¢ a single oral dose that will cause 50 pereent
fatalities Lo test unimals when administered in duses
of less than 500 mg per kilogram of test animal
weight;

d. is a flammable solid as defined in DoT 49 CFR
173.150, or is an oxidizer. as defined in DoT 49 CFR
173.151, or is a strong uxidizing or reducing agrent
with a half cell potential in acid solution of greater
than + 1.0 volt as specified‘in Latimer's tuble on the
oxidation-reduction potential;

€. causes first-degree burns to skin in short-time ex-
posure, or is systemically toxic by skin contact;

f. in the course of normal vperations, may produce

9-25

dust, gases, fumes, vapors, mists, or smoke with one
or more of the above characteristics;

g. produces sensitizing or irritating effects;
h. is radioactive;

i. the item has special characteristics which in the
opinion of the manufacturer could cause harm to per-
sonnel if used or stored improperly;

j- the item is hazardous in accordance with OSHA
29 CFR 1910;

k. the item is hazardous in accordance with DoT 49
CFR 171-179 or the .International Maritime
Dangerous Goods Code of the International Maritinie
Organization (IMO) or the Dangerous Goods Regula-
tions of the International Air Transport Assuciation
(IATA); or

1. is regulated by the Environmental Protection
Agency under 40 CFR.

2. Huzardows Wastes. Property which is regulated
as a hazardous waste under the Resourve Conservi
tion and Recovery Act and subsequent legislation, in
vluding state and local regulatory authorities,

3. Huzardous Material. Any hazardous property
which is not a hazardous wast.
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Paint Removal Through Plastic Bead
Biasting—The Sensible Way

Roberts, R. A.

ABSTRACT

Everyone who has something painted
must usually have the paint removed from

that itom at smome time during its life
cycle, The fellowing article covers one
of the newest innovations devised for

removing paint without contamination,
hazards ko personnel, the generation of

waste or the consumption of  toxic
chemicals, Defined as PLASTIC BEAD
BIASTING, the method provides an easy

way of removing all types of paint in an
average of one-tenth of the time
previcusly taken to dc the job with
costly chemicals, A wide veariety of
equipment manufacturers are aviilable
with “off-the-shelf® esquipment designed

Plastics and Chemical Company. This new
paint removal prsocess is being hailed as
the next "State-Of-The-Art" method for
removal of paint from most aircraft and
ground support equipment.

PLASTIC BLAST PAINT REMOVAL
THERE IS A BETTER WAY

We are living in a world@ which is
slowly coming to its senses in the
matters concerning chemical pollution.
The Environmental Protection Agency ia
constantly tightening the restrictions
on what can be used and how much, and it
is just a matter of time before the cost
of “control will far exceed the cost of
the materials used.

With that as the driving force, a
decisinn was reached four years ago, by
the Air Porce, to develop a better way
of removing paint from aircraft. The
development and success of that project
ic as follows:

0148.7194/98/0218-0712802.50
Copyright 1985 Sacisty of Automotive Enginesrs, Inc,

Paint Removal Through Plastic Bead Blasting - The Sensible
Way, SAE Technical Paper Series 850712, 21st Annual Airline Plating and
Metal Finishing Forum, Atlanta, Georgia, February 18-21, 1985,

to do the job, and the plastic blasting
media - da__—avallable from . the i -t

850712

Robert A. Roberts
U.S. Air Force
Hill AFB, UT

BACKGROUND

The technique moat used to remove
protective and decorative coatings from
aircraft and ground support equipment is
based on the chemical action of a
stripping compound against primer and
topcoat materials, The workability of
this process depends on the number of
successive coatings which are going to
be removed, the length of time those
2oatings have been on the surface, and
the compatibility of the coatings to the
chemical stripper. If there are
variables in any of these conditions,
more than one type of paint stripper is
regquired or a follow-up with hand
sanding or buffing. This technique is
expensive and time consuming, releases
mes.-..iate.. the working area which are
creates hazardous working
conditions for the work force and
results in removal products which are
difficult and costly to dicpose of
without danger to the environment.
Because of these adverse conditinns and
the ccntinued accelerated hazardous
chemical disposal costs, alternate
methods of paint removal were required
to meet the ever-tightening restrictions
of the Environmental Protection Agency.

undesirable,

PROPOSAL
With all of the above in mind, the
new method described hurein covers the

use of a relatively new product
developed by the U.s. Plagtics and
Chamical Corporatior, Putnam, conn.
The product is a svrt (Mohs scale 3.5)
plastic with sharp angular edge
characteristics that have excellent
cuting qualities for the removal of
paint while atill ot being abrasive

enough to damage metals, The actual work
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process is sight oriented which
establishes a very low training curve
and allows personnel to become
proficient in a short period of time.
Stand-off distances can be varied to
produce different removal rates, and in

some cases, the top coats may be removed
leaving the under coat primers in place.
Carbon, grease, oil, and dirt deposits
can easily be removed from difficult
access areas, and any of the blast media
lett behind can be blown out with air,
flushed with water or pisked up with a
vacuum system, No products of corrosion
can be generated with the use of this
blast media because it is totally inert.

ADVANTAGES

The advantages of using the Plastic
Blast Media over other type of organic
blasting compounds (walnut shells for
example) is that it is more aggressive

i and therefore revuires less -~nerating

N SETTRUSSEEECHEELs e - o, TET L tEn 0 TSI AT

" of work, The operational pressures
recommended for blasting with the

U.S.P&C angular plastic are 30 to 40 PSI
at the nozzle. The plastic material does

not break up readily and therefore
produc~s very little dust, The
reusability characteristics for
recycling are very good, allowing the

plastic material to be used continually
until the screen size is categorized as
dust. It can be stored without
deterioration and can be dried out and
used if it inadvertently gets wet, all
without adverse effect on its ability
to perform as designed, Because it is
man made, {t is constant in both size

850712
Plastic Blasting method is available
now, the eguipment is categorized as

*off the shelf" and the function of
blast removal of paint from aircraft
surfaces is already approved by both the

Air Force and Navy. This plastic blast
process will not only fill the "five
year" development gap which the other

methods need to become operational, but

will save hundreds of millions of
dollars while it is doing it, and the
EPA standards for 1985 will be a goal

which can be realized by everyone who
has dust and pollution problems,

LIMITATIONS

There are limitations to the
Plastic Blastin method, but in all
cases, these limitations are far more
desirable than the present chemical
methods of paint removal with the
follow-on ‘mechanical sanding requireg
elimination of chemicals an& the
resulting effluent control will

probably be the most far-reaching of the
improvements gained as a result of this

new process, The Plastic Blasting
method is faster (generally ten times
over the chemical process) cleaner,
safer, and therefore produces cost
effective savings over the presgent
methods., Use on radomes which are

painted with "Rain Erosion" coatings has
not been successful, but at the same
time, by reducing the screen size of the
plastic matarial to 30/40 mesh, we have
been able to remove paint from carbon
composite surfaces, fiberglass and light

amd-—ardnesy SIma—aoes ot —vaAry — trom -~ weightaAluminum surfaces with no damage

batch to batch. Standar blast eguipment
like that produced by CLEMCO, Pauli &
Griffin, CAB Systems and Royce
Mechanical Systems are now available for
use, Arrowhead nnzzles seein to provide
the best blast patterns and the Goodyear
Hi-Flex hoses are the easiest to use and
are the least fatiguing.,

OTHER METHODS

There are many mechanical paint
removal proposals within the industry
which are in the development stage,

Laser, Flash Lamp, High Pressure CO2 and
High Pressure water knives, to name a
few, Each of these methods have proved
that it is fesusible to remove paint by
mechanical means, but not always without
damage to the substrate. The basic
problem with these proposals is that
there is considerable time and money
required to develop them to a usable
category, and the luxury of that time

is really not availible. The Proposed

C v L . T I T P S
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to the substrates, The blasting action
helps to stress-releive the surfaces,
dves not heal cracks in aluminum and
removes the paint from titanium,
stainless steel, alclad and anodized
aluminum alike, Alclad aluminum surfaces
will have a “"sand blasted" appearance
after blasting hecause the soft aluminum
clad is softer than the plastic
compound., This soft aluminum coating is
moved, but not removed and does presant
a much better surface for receiving
paint, Soft cadimum coatings on screws
will be removed to a certain extent and
plastic windows cannot be blasted. These
are the only limitations which have
been identified to date.

ECONOMICS
The economics of the proposed
system can be divided into several
categories according to the individual

order of priorities., MANPOWER is one of
the major driving forces in today's
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industrial world. Labor rates exceeding
$40.00 per hour are common when standard
overhead costs are included. These labor
savings, realized through plastic
blasting, have been consistently better
than a ten-to-one ratio, and these are
the kinds of savings that you can
realize with the first item blasted.
Just imagine taking the total manpower
costs of your present paint stripping
operation and reducing it to one tenth
of that figure the first day of your
operation. TRAINING has always been a
problem in the paint stripping business.
As fast as people are trained, they
move on to better jobs where they don't
have to put up with the disgusting odors
and the safety hazards associated with
chemical paint strippers., The training
curve for learning how to remove paint
with this new process is one of the
lowest in the industry. Simply point the
magic wand at the painted part and pull
the trigger = when the paint
disappears, move on to the adjacent
area...a totally sight oriented process

that eliminates the requirement for
people with the “Corrosion Control*
skill after their names,..and the pay
that goes with those special skills.
MATERIAL COSTS added to the manpower
elevates the cost for removing paint
from $6.75 to $9.02 per square foot on

one of our military aircraft using the
chemical method., The same operaticn can
be performed for $.70 per square foot
labor plus an additional $.25 for the
plastic blasting compound. Anytime you
can save 90% operating costs you have
the opportunity of impressing your boss
with your "fabulous intellect",,.and if

disposal of anything that is hazardous.
The collection and the packaging add to
the disposal costs to the point where
diesposal could equal the new acquisition
costs of hazardous paint removing
chemicals. .Add to these the reduction in
costs involving heat and air flow within
the paint stripping facilitles, and you
hav: an "economics" package which makes

this new state of the art method of

paint removal a must for {ndustry.
BUMMARY

The research and development

efforis continue at most Army, Navy and

Air Porce overhaul facilities. After a
year of testing, the Navy recommended
the use of this plastic blasting process
for all aircraft and ground support
equipment, They are now in the rocess
of upgrading their facilities to include
a blast booth at each of the major
repalr depots. The Army is successfully
removing paint from the interior of
helicopters for the first time and they
have discovered that there is a way to
remove teflon coatings without damage to
the substrates. The Navy s removing
paint from aircraft wheels and struts
without disassembly at the Alameda Ailr
Station in California and at Long Beach,
they are working with fiberglass boats.
Hill Air Force Base in Utah has been the
center of the basic test program for the
past four years. They have been removing
paint from the F-4, components removed

from the aircraft with no reports of
paint failures throughout the test
program, Pickup trucks have been

completely strioped of all paint in less

people belleve that you can just about glass, chrome or rubber. They now have
walk on water! Now, as if saving 908 of the first operational blast facility
your operating costs wasn't enough, which is large enough® to remove the
~onslder that you can practically paint from a complete F-4 aircraft with
eliminate your CHEMICAL POLLUTION enough room inside to do the support
problems at the same time. It is now equipment at the same time. This
time for the doubting Thomas's who are facility will become the model for
reading this, to start believing |In future construction of other Air Force,

Santa Clause and the Easter Bunny!il!!}|
Those of you who are in the business of
stripping paint from aircraft know that

it 1is possible to use 400 gallons of
very expensive paint stripper iult to
strip one aircraft, And as If that

wasn't enough,

you follow that by using
20 to

30 thousand gallons of wash and
rinse water which becomes highly
polluted and is extremely expensive to
decontaminate - even to a "gray" level.
The elimination of this Chemical
Pollution is the bonus which could very
easily become the main driving force
behind changing to the Plastic Blasting
Process. The Enviromental Control Agency
is tightening the belts of industry for
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Army and Navy blast booths sized to meet
individual requirements. The world
is demanding a better way for paint
removal without the hazards which have
been assocjiated with that process,
The plastic blasting method offers us
the chance to meet the demands which are
being levied against us while providing
the multitude of savings and advantages
we have outlined here,

The plaastic blast process for
removal of paint is not a panacea,
it works and the savings are real, JIt's
just possible that it is the
enviromental answer to our problems
throughout the world.
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS OGDEN AIRLOGISTICS CENTER (AFLC)
HILL AIR FORCE BASE, UTAH 84056-5149
MAQM (Clark/72874) 8 July 1985

Effects of Plastic Bead Blasting for Paint Removal on Magnesium
and Aluminum Aircraft Wheels,

MMEAR (Mr Hansen)

1. The Metallurgical and Nondestructive Test Laboratory (MAQM)
conducted a series of tests on an A-10 Nose Wheel made of 2014-T6
aluminum and a KC=135 Nose Wheel made of AZ-91 magnesium to
determine the effects of the bead blast paint removal method upon
subsequent crack detection. The alumirum wheel contained a
service~-induced fatigue crack. Quench cracks were introduced
into the magnesium whael by heating and quenching it in water.
These tests were conducted at the request of the NDI Program
Oftfice at San Antonio ALC and the Corrosion Program Office at
Wdarner=Robins ALC.

2. In addition to the cracked samples, the Salt Lake National
Guard brought a KC=135 main aluminum wheel to the Laboratory as
an example of the difficulty the field installations might have
removing paint trom wheels with their available eguipment.

L]
3, From the results obtained in this study and outlined in
paragraph 4, the following conclusions and recommendations appear
logical:

a.- Eddy current inspection is a reliable inspection method
that can be used after plastic bead blasting for paint removal on
all aluminum and magnesium alloys.

b. Penotrant inspection of aluminum parts after bead blast
paint remnval at 30 psi or greater pressures is not a reliable
inspection technigue and should not be required by the
overhaul/repair technical directives unless etching follows the
abrasive blast and preceeds the penetrant inspection.

¢. Anodize stripping and chemical cleaning of aluminum
alloys etch the aluminum so that cracks reopen when these
processes follow paint removal by plastic bead blasting.
Therefore, penetrant inspection can be performed reliably at the
depot level atter plastic bead blasting if and only it penetrant
inspection is preceeded by one of these etching processes.

d., Since many aluminum parts do not have the anodize
stripped even at the depot level, penetrant inspection of these
parts after plastic bead blast is not reliable and should not be
required,

ATLE - Lifdine of the Auopas Team
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e. Rtching and/or removal of anodize from aluminum alloys in
the field 1is g¢generally not allowed, because anodize cannot be
reapplied in the tield, Therefore, the bead blast process of
paint removal should not be required of field installations.

f. If bLead blast paint removal on aluminum alloys |is
required of a field activity, penctrant inspection should not be
required.

g. Penetrant inspection of magnesium parts after bead blast
paint removal at 30 psi or groater pressures is not a reliable
inspection methcd and should not be required by the
overhaul/repair technical directives wunless special etching
techniques are used after blasting and before penetrant
inspection. The special etching techniques referred to are not
normally done at either field or depot level.

h. Fmphasis is ayain made of the fact that eddy current
inspection is a reliable inspection method even after abrasive
blasting for paint removal on all aluminum and magnesium parts
and should be required in place of penetrant inspection whenever
etching methods do not follow the blasting operation and
immediatuly preceed the inspection.

i. All of the conclusions and recommendations given in this
paragraph are consistent with the requirements of the applicable
directives concerning ' penetrant inspection - namely,
T, O, 338"1-1 and MIL'I"GBGG;

4, The results of all of the tests completed in this study are
as follow:

a. Paint removal by bead blasting at 30 psi or higher
pressures causes peening at the edge of crack indications in both
aluminum 2014-T6 and magnésium AZ-91 alloys. This 1is the case
whethor the aluminum 18 bare or anodized and whether the
magnesium is bare, anodized, or Dow treated,

b, The peening resulting from bLead blasting severely reduces
the detectability of cracks in hoth of these alloys.

¢. Ftching -- either with specific etchants intentionally
used to open crack indications after blasting operations or
chemical processes used in the shops to remove anodize and clean
aluminum alloys -- removes the disturbed metal introduced by the
blasting operation. Penetrant inspection can be used reliably
for crack/defect detection after blasting on the 2014-T6 aluminum
alloy only after such etching procedures follow bead blast paint
removal and preceed penetrant inspection.

d. The standard shop cleaning, anodize, and other chemical
processes used during overhaul of magnesium alloys does not
remove the disturbed magnesium metal closing the cracks in
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magnesium alloys, Therefore, penetrant inspection of AZ-91
magnesium wheels is not reliable after bead blast paint removal
unless a standard magnesium etchant is used after blasting and
before penetrant inspection.

e. The standard bead hlast procedure at Ogden ALC removes
nearly all of the anodize from anodized aluminum parts.,

f, The bead blast procedure available in the field (i.e.
Salt Lake National Guard) does not remove all of the paint from
the KC-135 main wheel without removing large areas of anodize
also., In the field, limited areas of bare aluminum are allowed
to be alodined., Large areas of bare alumihum require overhaul
and reanodize at the depot level, It appears counterproductive
to require bead blast paint removal in the field.

g, Since the field is not allowed to use chemical etchants,
penetrant inspection of aluminum or magnesium parts after bead
blasting can not be performed reliably in the field. However,
eddy current testing can be performed because the eddy current
test is subsurface and does' not entirely depend upon surface
contour, as does the penetrant inspection.

hes At the depot level, chemical etching of some aluminum
parts (all aluminum wheels) occurs during standard stripping and
cleaning procedures. Reliable penetrant inspections can be
performed after bead blast paint removal if the etching,
cleaning, or anodize stripping follows blasting and preceeds the
inspection. Again eddy current inspection is reliabhle after
blasting without any further chemical removal of the peened
metal,

i, Following bead blast paint removal at either the depot ot
field levels, magnesium parts can not be penetrant inspected
reliably for cracking without specific chemical etching
techniques. Again eddy current inspection is a reliable
inspection method after blasting without subsequent etching.

j» Additional tests with other alloys, such as the 7000
series T-6 aluminums and other AZ magnesiums, indicate results
similar to those found with the 2014-1T6 aluminum and the AZ-91
magnesium wheels. Since these are the highest strength aluminum
and magnesium alloys commercially available, the conclusions
reached in this report should be applicable to all aluminum and
magnesium alloys.

5. The procedure used in this study is given in the. following
paragraphs., Most of the investigation centered around three
parts., One A-10 aluminum wheel contained a service-induced
fatigue crack 1in the bead seat radius, The second part was a
section of KC-135 nose wheel made of A2-9]1 magnesium which was
guench-cracked 1in the laboratory. A third wheel, a KC=135 main,
was brought to the laboratory by the Salt Lake Air National Guard
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because the Guard was unable to remove all the paint with the
bead blast system without also removing the anodize and exposing
large areas of bare aluminum., In each case with the cracked
samples tested in the laboratory, penetrant inspection (and
photoyraphy under wultraviolet 1light) was performed both before
simulated paint removal with the plastic bead blast and after.
During the bead blasting process, one half of each crack
indication was masked with heavy tape so that this half did not
come Into contact with the bead blast media. A photoyraphic
comparison was made of the crack detectability of the blasted
crack indications and the masked areas. Photographs 1 through 7
show the A-10 aluminum wheel. Photographs 8 through 10 are the
crack Jindications on the KC=135 maynesium whuel. Photoygraph 11
shows the KC=135 aluminum wheel from the Salt Lake Air National
Guard. The bare aluminum where the anodize was removed and the
areas where paint still adhered are shown in this photograph,

6. A summary of the procedure used with the aluminum A-10 wheel
(photograph 1) follows:

a. Cleaning and visual inspection (photograph 2 under white
light).

b. Penetrant inspection before plastic bead blast
(photograph 3 under ultraviolet light). 1!

c. Bead blast over one half of the crack indication for the
same time as required for paint removal while the other half was
masked with tape. Note the peening at the edge of the crack
(photoygraph 4 under white light).

d.,” Penetrant inspection of the entire crack after the
plastic bwead blasting process done with 30 psi pressure. Note
that the crack extends the entire distance between arrows but is
only clearly visible 'on the half that was not bead blasted
(photoyraph 5 under ultraviolet light).

e, The part of the crack that was not bead blasted was cross

‘sectioned for metallographic examination. Photograph 6 (400X) is

a cross section microyraph showing that the unblasted crack opens
to the.surface.

t. The part of the crack that was bead blasted was cross
sectioned for metallographic examination. Photograph 7 (400X) is
a cross section micrograph showing that the bead blasted crack
has been peened closed, This 18 the reason that the blasted
portion of the crack is not clearly detectable in photograph 5
and during penutrant inspection.

g. Aftor the above tests were completed, the bead blasted
aluminum wilcel sampleus wore sent through the normal shop
production line for strip of the anodize, cleaning, and other
chemical operations, The cracks peened by the plastic bead
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blasting operation were etched sufficiently to open to nearly
their original size and were again detectable by penetrant
inspection techniques.

%L .
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h. Immediately after plastic bead blasting, the aluminum
wheel was inspected by the eddy current techinigue. The entire
crack pattern, both the blasted and protected portions of the
crack, were detectable,

e

e

7. The test procedury used on the KC-135 magnusium nose wheel is
as follows:

-
g™

a. The magnesium wheel section was heated and quenched in
cold water tu produce various size quench cracks. The crack
pattern was inspected visually and under the microscope. The
crack pattern aftur application of penetrant and before plastic
bead blasting is shown in photograph 8 under white light and in
photoygraph 9 under ultraviolet light.
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b. On the KC=-135 magnesium wheel the entire crack area was
blasted with plastic beads for the same length of time required
for paint removal. Subseyquent penetrant inspection is shawn in
photoyraph 10 under ultraviolet illumination, Cracks before bead
blasting (photoyraph 9) c¢an be clearly seen; . whereas, after
blasting (phptograph 10) only the largest cracks are visible.

1

€. The KC-135 wheel suction was sent through the normal
cleaning, strip; ng, and other chemical processes that magnesium
parts are subjocted to during overhaul. The peened cracks did
not open, Penetrant inspection atter the overhaul processing
remnained as shown in photograph 10,

d. All cracks on the magnesium wheel saction were detected
after bead blasting when the eddy current inspection method was
usud,

8. Directives governing the use of abrasive blasting media for
paint reroval prior to penetrant inspection are T, O, 33B-1-1,
Chapter 6, paragraphs 1-36 and 3-69, and MIL-1-6866,
paragraph 5,2,

Paraqgraph 1-36, T. O. 33B-1-1, is quotéd as follows:

“1-36. SMEARED METAL. Mechanical operations, such as shot
peening, machine honing, abrasive blasting, buffing, wire
brurhing, grinding or =sanding will smear or peen the
surrace of metals, This mechanical working closes or
reduces the surface opening of any existing
discontinuities, Mechanical working (smearing or peening)
also occurs during service use when parts contact or rub
against each other. PENETRANT INSPECTION WILL NOT RELIADLY
INDICATE DISCONTINUITIES WHEN IT IS8 PERFORMED AFTHR A
MECHANICAL OPERATION OR BSERVICE USE THAT SMEARS OR PEENS
THE SURFACE."
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Parayrapiy 3-69, T. O, 23iB~-1-1, is qﬁoted as tollows:

TR S T

"3-69. EFFECTS OF MECHANICAL WORKING. Mechanical working
removes soils and contaminates by physical action. This
physical action also removes or deforms the part surface,
Deformation is in the form of metal flow or displacement on
the part surface, 7The amount of deformation depends on the
type and severity of the working plus the ductility of the
part. Even a small amount of deformation, such as that
caused by fine sanding or vapor blasting, will reduce the
surface opening of small discontinuities resulting in a
N decrease in the effectiveneus of the penetrant inspection
> process., Chemical etching (sece paragraph 3-64) should be
l accomplished when penetrant inspection is performed atter a
less severe mechanical working process. Severe mechanical
working proceases, such as metal removal, shot peening, ovr
grit blasting, can seal or close the surface openings of
- large discontinuities which prevents the formation of
y penotrant indications. Penetrant inspection SHALL be
ﬂ accomplished prior to mechanical working processes, such as
machining, shot peening, grit blasting or coarse sanding,
that severely displace surface metal. 1f it 1is not
foasible to perform penetrant inspection prior to these
processus, then another inspection method should be
considered. An exception to this requirement 1is when
penetrant inspection is performed to detect discontinuities
formed by mechanical working, such as machining tears or
grinding cracks." )
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Pgragraph 5.2, MIL-I~-6866, 1s quoted as follows:

‘ "5.2 Precleaning.' When inspecting by the penetrant
method or methods, all surfaces of basic materials and
parts shall be free from any rust, scale, welding £flux,
burrs, feather edyes, smcared material, spatter, grease,
paint, carbon, plating, engine varnish, oily film, dirt and !

other contaminants which could tend to mask defects or give R
. ' irrelevant indications, Abrasive blasting shall be used to t

- clean metals only if the surface of the metal is not peened
by the process or if surface defects are not sealed or

i
",
L

o e S

gy

o

ata.

contaminated with the abrasive material. PAINT SHALL BE Eﬁkgi
REMOVED BY CHEMICAL REMOVERS AND NOT BY ABRASIVE METHODS. ﬁﬁﬁg
All descalinyg 8solutions must be neutralized and flushed A YN

¥ from the surfaces of the part or material as these cleaners
. atfect fluorescence of penctrants, All parts and materials
. imust be thoroughly dried befare application of penetrant.
; Soft metals, previously machined, shall be etched to remove
e smeared metal that could mask defects, When required,
Ek stcels and other high-strength, highly heat-treated metals
= shall be etched to remove smeared metal and baked within
: one hour after etching. Baking of steel shall be at 375
. degrees F for three hours to roemove hydrogen; for other
L metals it shall be the time and temperature specified for

h 10-9
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o the particular metal. After baking, parts shall be cooled
I to a temperature below 150 degrecs F before dipping into
. the penetrant. Wwhen cleaning plastic materials, solvents
which adversely affect these materials shall not be used.,"

. Fred Seppi, Chiet : cc: SA-ALC/MMEI (Mr Petru)

DA Metallurgical Lab Branch WR=ALC/MMEI (Mr Ivy)

¥ Quality Assurance Division OC=-ALC/MMEI

- Directorate of Maintenance MAQ

- MAQN

e MAQI

. MMIRC (Mr King)

5 MMIRC (Mr Hodges) St

; MMIR T
MMSR (Mr Elwell) o

- MABL (Mr Roberts)

o MANE (Mr Franklin) N
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Photo 2. A-10 Wheel, Crack Area Under
White Light
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APPENDIX 2.3

o) PLASTIC BEAD BLAST PAINT REMOVAL BOOTH
ﬂ HILIL. AIR FORCE BASE, UTAH
Project No. W18680.A0.02

CH2M HILL, April 1985

ENGINEERING APPRAISAL

£
]

i INTRODUCTION

|

A site visit was made on April 1, 1985 by R. Hanson of CH2M
HILL ot which time the blasting booth facility was examined.
Using his military experience of aircraft maintenance and
repair, Mr. Hanson produced the following report.

g B

OBSERVATIONS

The major items of equipment have been installed and are
ready to operate. Some minor air ducting and piping still
remains to be fitted. The internal wall covering and the
suspended ceiling have yet to be installed and the live

o floor pipe connections to be finished,

[

The live floor appears to have been very well designed and
fabricated. The structural strength of the floor has bheen
built into its integral ducting system and has been fabri=-
cated in standard sized module sections to facilitate ease

of removal if damaged. The floor dust collection troughs

are steeply sloped to provide good material flow and are

\ protected from loads by the floors supporting members, These
0 troughs are covered by fine wire mesh screens to catch over-
. sized debris or discarded "trash" and prevent plugging of
]

the "draw down" holes at the bottom of these troughs. The
entire live floor trough system is covered by standard grat-
ing in panels sized for easy manual removal.

The live floor system covers the entire floor area of the
blast booth, wall to wall. The floors air duct system is
designed to provide egual suction force over the entire
flvor area. This will enable simultaneous blasting areas to
be used throughout the booth, under normal blasting pres-
sures, without any loss of suction force in any particular
area. This system will prevent any "dead" arcas, a feature
not found in other live floor air systems.

]

The floor was installed in a custom built concrete floor but
could easily have becen installed on top of an existing con-
crete hanger floor. The lifce floor structure is only 6 inches
deep. If mounted on an existing floor would only require
shallow ramps to be poured from existing grade to the top of
the floors grating,
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APPENDIX 2.3

PLASTIC BEAD BLAST PAINT REMOVAL BOOTH
HILL AIR FORCE BASE, UTAH
Project No. W18680.A0.02
CHZM HILL, April 1985

ENGINEERING APPRAISAL

INTRODUCTION

A site visit was made on April 1, 1985 by R. Hanson of CH2M
HILL at which time the blasting booth facility was examined.
Using his military experience of aircraft maintenance and
repair, Mr. Hanson produced the following report.

OBSERVATIONS

The major items of equipment have been installed and are
ready to operate. Some minor air ducting and piping still
remains to be fitted. The internal wall covering and the
suspended ceiling have yet to be installed and the live
floor pipe connections to be finished.

The live floor appears to have been very well designed and
fabricated. The structural strength of the floor has been
built into its integral ducting system and has been fabri-
cated in standard sized module sections to facilitate ease
of removal if damaged. The floor dust collection troughs
are steeply sloped to provide gord material flow and are
protected from loads by the floors supporting members. These
troughs are covered by fine wire mesh screens to catch over-
sized debris or discarded "trash" and prevent plugging of
the "draw down" holes at the bottom of these troughs. The
entire live floor trough system is covered by standard grat-
ing in panels sized for easy manual removal.

The live floor system covers the entire floor area of the
blast booth, wall to wall. The floors air duct system is
designed to provide equal suction force over the entire
floor area. This will enable simultaneous blasting areas to
be used throughout the booth, under normal blasting pres-
sures, without any loss of suction force in any particular
area. This system will prevent anvy "dead" areas, a feature
not found in other live floor air systems.

The floor was installed in a custom built concrete floor but
could easily have becn installed on top of an existing con-
crete hanger floor. The life floor structure is only 6 inches
deep. If mounted on an existing floor would only require
shallow ramps to be poured from existing grade to the top of
the floors grating.
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The live floor plenums are connected by ducting in the eguip-
ment room to the vacuum equipment and the dust collection

and separation systems. The dust separation and collection
equipment is lecated outside the building and consists of
screening equipment mounted on tup of a dust collector. The
reclaimed plastic beads are returned to the bead storage
hoppers via steeply inclined chutes thru the wall of the
building. The collected dust is discharged from the bottom
of the dust collector hopper into sealed drums outside the
building.

The plastic bead storage hoppers are located inside the equip-
ment room and are mounted above the blasting system machines.
The blasting system consists of five Paulli and Griffin

10 cubic feet vessels each with its own set of cantruls and
gauges which can be preset and locked. These vessels a.e

each connected to header pipes running along the nortii and
south walls of the blast booth. There are five separate and
independent blasting hoses each having a helf-inch nozzle
strategically placed to cover the entire blasting area.

A single 100 hp air compressor supplies the blast air tn all
five blasting machines and enables a blasting pressure of

40 P.S.I max to be maintained at each of the five nozzles.
Make=-up air is filtered and dried. The weight of each of
the blasting hoses will be carried by overhead counter
weighted mechanisms to reduce operator fatigue and to keep
the hoses from dragging on the deck and clear of the equip-
ment being blasted.

Specially designed, wheeled work platforms have been buvilt

to provide access to all surfaces of an aircraft or other
equipment heing treated. The wheels are sized to operate
over the floor grating and include locking mechanisms. These
platforms include fleoor grating of industrial grade and all
the proper handrails. Where the work platform frame may

come in contact with aircraft surfaces, the structure has
been covered with thick rubber cushions to prevent damage to
these surfaces.

The building which encloses the blasting booth is spacious
and provides an adequate working area with room to rpare.
The building is divided into two separzte areas both totally
enclosed and insulated. One area is the blast booth itself,
the other smaller areas is the 2¢uipment room, The blast
boo.h has four doors. The main access door, which spans the
entire width of the booth is located on the west end. The
door is a standard horizontal hinged split overhead hanger
type dour. The south side of the booth has a standard over-
r head rnll type door for equipment acress and a standard per-
S sonnel access door. Adjacent to it, is a similar personnel

!
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% access door on the north side of the booth. Each of these &Le
, doors are connected to a warning device consisting of a red L,.
<l strobe light mounted at the ceiling which will be activated O
O in the event that someone enter: the booth during blasting. pey
- The opening of any one of these doors will also automatically *3?
' l shut down the blast air supply to the nozzles. Q~j
Fire protection in the blast booth is provided by a halogen &nu
L gas suppression system mounted at the ceiling. This system R
is used because the blasting and reclaim system is an abso- j}ﬂ
lute dry system which prevents the use of a water sprinkler o
type fire suppregsion system, et
[ =
Lighting in the booth is supplied by twelve lights, recessed -
e anto the booth walls, as well as overhead lighting which e
o r should eliminate most shadows. o
W The blast bonth includes a suspended ceiling and finished L
ko' L internal walls to reduce buildup of dust to a minimum., Due ?&
L to the downdraft nature of the recovery system, (live floor R
and overhead return air} very little dust should be in sus- Lﬂﬁ
pension in the air. Because the dust is of an inorganic Qéq
I material, air flow and dust level monitors should not be k{i
reguired in this facility, and have not been included. h’f

Should OSHA rule that they are required they can easily be -
B added at a later date. ”
b ‘u»_u‘.rr
The equipment room takes up about one~fifth of the building Rﬁ
and is located at the east end. It is completely isolated l}%
B from the blastiny area and does not include access doors ﬁw
between itself and the blasting area. This has been done to i

- prevent ingress of dust into the equipment room and the in-

advertent access into the blast area by untrained perconnel

L who may be working in the equipment room. A control/obser-

vation room has been built into the wall dividing the hlast-
ing area and tue equipment room with the accass door inside

the equipment room. This room should provide good observa-

tion of the blasting procedure for visitors, and later pro-

vide an excellent supervisors bcoth allowing supervision of

the blasting without having to enter the blasting area.

——

—

GENERAL COMMENTS

i

The facility as it exists at Hill Air Force Base has bean
well designed. Its development and installation have pro-
grassed concurrently with an ongeoing program of research and
development. Testing on a smaller scale established the
parameters of «n efficient, clean system leaving only the
sizing and selection of equipment to achieve the correct
process,
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Compared to the conventional methods of paint strlipping by
the use of solvents, especially for aircraft, this system
can only be described as clean and non polluting. Having
been involved with aircraft maintenance in the Air Force,
this observer greatly appreciated the simplicity and
efficiency of the radically new system. This system
requires very little skill at all to operate the lklast
nozzles to remove paint from any surface, and evan if the
operator was lacking in normal coordinated hand/eye skills
it would be virtually impossible to damage the metal surface
under the paint., I personally used the system to rcmove

- some of thle toughest paint from an aircraft panel and
deliberately attempted to damage the aluminum surface by
over~blasting. I found it to be impossible once the paint
was removed to damage the surface in any way. In the hands
vf a completely unskilled, untrained operator the only
result possible with this equipment is the complete removal
of all paint and other coverings from the metal surface.
This after all, is the purpuse of the whole process.
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When dealing with the removal of paint from "fiberglass"
surfaces, the degree of skill required is a little higher.
If the blasting media is directed onto the "fiberglass" sur=-
face for too long a period after the paint is removed, some
damage can result. This is easily seen however, even to an
untrained eye, that the process can be discontinued before
real damage occurs.

Py

RECOMMENDATIONS

At

In "order to reproduce the blasting booth facility at othar
locations, it will be necessary to put together a complete
engineering package consisting of engineering drawings for
all disciplines, engineering and equipment specifications,
installation and operating instructions.

t
‘.

RSN

i

It is recommended that the system be engineered as a fully
complete and independent module that can be used in any com-
bination to suit production requirements or site conditions
without the need for additional engineering. This way, one
module or combination of modules will suit all requirements
and the integrity of the blasting process will be maintained.
The blasting booth at Hill Air Force Base can be the model
for the single booth module. This module is sized for one

el ks IR s BN oo BN =T B .

1900
I

T fighter type aircraft and it's disassembled parts, two mod-
;@ f ules back to back sharing the same equipment room, would

O service two aircraft simultaneously (see Figure 1). Two of
o these tandem units side by side would service four aircraft
W simultaneously with the equipment room still central to the

whole facility (see Figure 2).
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In order to service a larger aircraft, i.e. a multi-engined
air tanker or similar sized aircraft, four or more single
modules could be used with the live floor sections adjacent
to one another, and the equipment rooms located on the sides
of the building (see Figure 3.)

By establishing a standard engineering package, standard
costs can be set within an acceptable range which need not
be exceeded no matter where the facility is built. Cost
control therefore remains with the purchaser and prevents
the usuval "add-ons" of equipment and processes. "Add-ons"
that would not significantly improve the blasting process.
For the military, this would provide insurance that they
would get the exact system they needed without deviation,
over-runs, and delays. .

Some features of the blasting hooth system are exclusive to
Royce Mechanical Systems of Ogden, Utah and are proprietory.
These however need only be treated as pieces of equipment
which can be specified as such "or equal". It then becomes
the responsibility of the general contractor to supply this
equipment or its "equal" without infringing upon any patents.

The engineered module should include provisions for instal-
lation, of the system in exlsting buildings, as well as in-
stallation on "raw" sites. The system lends itself easily
to both conditions with only minor considerations. The
structural requirements of the building itself are only for
a cover or shell and does not require the support of any of
the equipment. Therefore, local requirements can be easily
met without effecting the blasting process,

A study will have to be made to determine standard aircraft
hanger sizes, both military and civilian before the module
size can be established. An alternative would bhe to size

the basic module, based on a range of aircraft sizes i.e. &
military fighter aircraft as the smallest, up to a Boeing 747
as the largest. Anything larger would require special con-
siderations but would still utilize the standard multiple
module concept,

Blast booths for other equipment such as vehicles, tanks,
small boats, etc., would pose no problems as these all fit
well with the single or tandem module facility.

CONCLUSIONS

This blasting booth paint removal concept is so simple and
efficient that it lends itself perfectly to a wide variety

of uses both military and civilian, Its most notable fea-

ture however, is the fact that it almost entirely eliminates

pollution and toxic waste. The only waste product of this
10-18
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system is a comparatively small amount of dry fine plastic
dust and paint particles containing 12.2 PPM chrome, a small
trace of lead, and a small trace of cadmium. This waste is
easily contained within plastic lined drums, which when
sealed, can be easily transported for disposal or storage,
The possibility exists that this material can be injected
into a commercial furnace, as a fuel additive because of its
high BTU content, thus solving the disposal problem. There
is no liquid waste generate” by this blasting system, and
because the air system is self contained and recycling there
is no air pollution.

The plastic bead blasting media is recycled and used with

very little loss by degradation and the only negative aspects
of this material is that is is a single scurce product.

SLC47/04

- i 4
Fale fﬁ
rN 3
s L SN

Py



axes

)

T T e Tx W
PRI it

-

oL Tl L AR PN
-]

r—

e ey
S - - " Ve
R R

- .

- e
Flt o ]

A
- .
I

x e

r EQUIPMENT

EQUIPMENT ROOM D ROOM

’4

-

e
N S

)
',
[t

>
’

™

) »‘%
H H
Y 4 .
3 4 o
L *
T il

LIVE FLOOR

-
-

SINGLE MODULE _ TWO UNIT BOOTH
SINGLE BOOTH (TANDEM MODULE)

FIG 1
1¢-20

ULDLE T i e 5 S B
PR R L AN




—

s 7

B

ISP

VN

.
|
l
l
|
I
|
|
|
|
|
l
I
I
|
| B

—-—-—~———EQU|PME:|~|T ROOM — ————— —
l
!
|
l
I
I
|
l
|
|
I
I
|
|
|
|

4 !
' '
FOUR UNIT BOOTH

(DOUBLE TANDEM MODULES)

FIG 2
10-21

CHMHILL

LIRS LR
et e )

. L T LN L% % e Y LS VAT R R R A, . B A L A T PR WAL P M S
&0 Nt T AT e A A B ALY AR S L B g I R




l‘

L]

[]

| L] 2 ]

) 1 1

i ! '

N | EQUIPMENT ROOM

" | |

; J ‘

< ! \

| | )
l - L ]

' =} »
.t ! e

& | ground equipment srea N
{ ' " ‘.'Ql.‘.'l: ’.'l
« y— [ s W
T ‘ - B0 R

\ \ | RN
' ' lu IL |
.. | [l
ol | O] EREN
: |
T ' e
3 . | I
i b ' RO
R hod
‘..' n“.':’"'.'
V. [ ,.\,':u.,‘u.
.. - o -i--l—--l—T—u-—--—-——u—————- “.l':.“::.
' 4T | e RO

{ \..‘"-"'

: 5 | Simujtaneous blasting e
) Fw4
) W84
|
)

T3 e

" /] .
' -r i'h:‘.'w‘l'
N 4) e
KX U
A iy
. N o
ton

- o
& ( Z lll-.'-:
e /N L:-‘:-:-:.
. PYLIRY A
' “ . ;-t.h‘u.v“
- [ I o
"y a8
e — pan
| v .‘,:

ot 4

Lt
=

[

NN R}
", >

3L
—

EQUIPMENT ROOM

e _4-_-4______1,.__

I“
'
-:, 1
i !
v L

SIX UNIT BOOTH

3 (MULTI MODULE)
i

FIG 3
10-22 CHMHILL

* * e AR P AR \ P U TR T T R R S S e FOTOR T B W e g )l'."\ﬂ
R ISR, ALY AR TR




APPENDIX 2.4

ABRASIVE BLAST CLEANING, A VIABLE ALTERNATE

TO CHEMICAL STRIPPING OPERATIONS

by

JOE GARDNER

- Director, Government Sales
CLEMCO IMNDUSTRIES

ABSTRACT

low pressure abrasive blast cleaning,
utilizing plastic abrasives, has proven to be
a viable alternative to chemical stripping
operations for paint removal on aircraft and
ground support equipment.
) The following article notes the benefits
of ~this new process, and focuses on the
equipment selection requirements.

CHEMICAL STRIPPING HAS BEEN the accepted
method of surface preparation on materials
such as titanium, stainless steel, aluminum,
fiberglass, Keviar and other composites unti}
recently,

In the last eighteen (18) months extensive
research and development activities have been
undertaken by various Defense Department
agencies, commercial aircraft manufacturers,
rapid transit districts and others, on the
process of blast cleaning with plastic
abrasives at low pressures,

The results have been dramatic and
consistent. This new method allows paint
removal on even soft surfaces such as aluminum
or fiberglass at a fraction of the time and
expense of current  chemical stripping
operations. Low pressure blasting with
plastic abrasive has been employed on several
complete aircraft and numerous subcomponent
parts, allowing a vast decrease in maintenance

and down time. An additional benefit is the
elimination of the disposal problems of
thousands of gallons of hazardous contaminated
water associated with the chemical stripping
process.

This new process is similar to
sandblasting where particles of sand are
propelled by compressed air through a nozzle.
There are vast differences, however, in the
abrasive media, equipment, blasting pressures
and operator techniques employed.

In operation, a special pressure vessel,
commonly referred to as a blast machine or
“pot,” s filled with plastic abrasive.
Compressed air 1{s employed to activate the
blast machine, creating a balanced pressure
condition, which allows abrasive to be gravity
fed through the conical bottom of the blast
machine and through an abrasive metering
valve, Compressed air propels metered
abrasive through static dissipating hose and a
ventur{ shaped noxzle, accelerating the
particles at speeds up to 660 feet oper
second. Abrasive particles strike the work
piece and the force of this impact breaks down
and removes the layer(s) of paint resulting in
a cleaned surface.

VARIABLES AS TO THE TYPE OF SURFACE FINISH
ACHIEVED AND THE PRODUCTION RATE ARE:

-Blasting pressure at the nozzle, normally
ranging from 35 PSI to 50 PSI for aircraft
applications.

-Distance of the nozzle from the workpiece
and the angle at which it is held.

-Abrasive type and mesh (particle size),

-Composition of, and coating on, the
workpiece.,

We will elaborate on some of these points,

but will concentrate primarily on the subject
of equipment design and selection.

THE ABRASIVE MEDIA

The abrasive used i{in this method is a
polymerized thermoset plastic composed of a

Gardner
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copolymer of  unsaturated polyester and
styrene. Specific  gravity ranges  from
approximately 1.15 to 1.50, with a hardness
range of 3.0 to 4.0 on the MOM scale. Typical
dbulk density ranges from 45 to 60 pounds per
cubic foot. This abrasive media s available
in graded Standard U.S. Sieve Sizes ranging
from 12 to 80 mesh.

EQUIPMENT

Clemco manufactures a wide range of
equipment to fit almost any concefvable
application. It {s critical to note, however,
that conventional sandblasting equipment s
not suitable for this process, and certain
modifications are required.

BLAST MACHINES

Blast Machines are ASME coded pressure vessels
available in a variety of sizes. Six cubic
feet is the most common capacity. A 60 degree
conical bottom is critical to insure the
correct angle of repose for uninterrupted
abrasive flow. A pressure regulator with
gauge will be required to tailor precise air
pressure requirements,

DESIRABLE BLAST MACHINE DESIGN FEATURES
INCLUDE:

Unrestrictiye Formed Piping to guarantee
air ow without pressure 1loss caused by
elbows and sharp bends.

Self C(Cleaning Exhaust Muffler to reduce
bleed off noise E% an acceptable Tevel.

Pneumatically Operated Remote Controls
incorporating an abrasive cutoff switch. 3
configuration provides not only the OSHA
required Deadman on/off controls, but also
allows the blast operator the flexibility of
turning off the abrasive supply only, and then
using the compressed air for blow down and
clean up purposes.

Moisture Separator for moisture
condensation due Eo the hydro-agglomerating
nature of plastic abrasives.

Lightweight Flexible Blast Hose, ¥¥1on
Couplings an a Urethane cxete con
CarE!Ee Rozzle are employed b T th

degree of operator precision and control
required.

OPERATOR SAFETY EQUIPMENT

Operator safety equfpment should consist
of a Class A OSHA/NIOSH approved protective
helmet with a wide span viewing lense, a
helmet air filter, and carbon monoxide (C0)
monitor/alarm (where applicable). A climate
control tube allowing the operator choice of
air conditioned or heated afr 1{is highly
recommended to reduce fatigue. A leather
faced cottom backed blast suit and leather
gloves complete the blast operator safety
package.
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PRESSURE BLAST CABINETS

Pressure blast cabinets, commonly referred
to as "Glove Boxes"™. are ideal for surface
preparation of aircraft subcomponents. [t f{s
important to differentiate between suction
blast designs,(which only achieve 20% of the
cleaning rate and are less suitable to this
application) and pressure blast cabinets. The
latter are high production units which
incorporate a small blast machine (again, a 60
degree conical bottom and 2 pressure regulator
are required). ,

ODESIRABLE PRUSSURE BLAST CABINET FEATURES
ARE: .

Cyclone Reclaimer, incorporating a
removable debris screen, to process and filter
the abrasive prior to reuse.

Dust Collector allowing continuous
cleaning of exhausted air by the use of
tubular cloth filters mounted in a steel
enclosure.,

COMPLETE ABRASIVE BLASTING AND RECOVERY SYSTEM

Complete abrasive blasting and recovery
systems are available for under $16,000 and
are highly recommended for introductfon of
this oprocess to an aircraft maintenance
organization,

A typical system (available in either skid
mounted or yard towable versions) should
incorporate the following components:

g%gglete Blast Machine Package 1including
operator safety equipment,

Abrasive Recovery S¥stem Design allowing
vacuum pick-up of spent abrasives from the
floor area via a choice of lightweight hand
held pick-up tools. A high pick-up rate of up
to seven (7) tons oper hour 1{s highly
recommended to minimize disruptions and down
time of the blasting operation.

Abrasive recovery systems are available in
ei{ther pnevmatically driven adjustable
classifiers or mechanical multi-deck vibratory
screening systems. The pneumatically driven
adjustable ‘classifier offers the tremendous
advantage of speed 1in separating dust and
fines from reusable abrasives. This design
should be used 1in accordance with a simpie
vibrating trash screen for removal of debris
and large paint chips.

Multi-deck mechanically driven gryoscopic
vibrating screen systems are also available as
an alternative method of separation of debris
and fines for reusable abrasive, These
systems form a bottleneck to the entire
process however, due to their slow screening
rate. .

The clean recovered abrasive is returned
to the blast machine either mechanically or
pneumatically. Again, the speed of abrasive
transfer should be a primary consideration.
An  additional advantage of the pneumatic
design {s the ability to rapidly load abrasive

Gardner
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from their original containers to the blast
machine. Conversely, this design also allows
for a quick return of classified/screened
abrasive into the original containers at the
end of blasting operations.

A Dust Collector should be included in the
system for containment of all dust and fines
separated from the spent abrasive. Dust
Collectors are availadle in a variety of
designs ranging from a simple cloth filter
system, manually cleaned, to sophisticated
sutomatic systems, A reverse pulse jet
design, automatically self-cleaning, provides
for  continuous  operation  without any
disruption to operator blast cleaning
activities. This design allows for dust
particles to collect on the outside of
cartridge fi{lters, with only clean air being
exhausted 1into the atmosphere. Timed air
pulses automatically keep the cartridges clean
and at peak efficiency.

IN SUMMARY, a complete abrasive blasting
and recovery system should allow for:

Uninterrupted Abrasive Blasting Activities
At Variable Air Pressyres,

(omplete Uperator Accessories and Safety
Equipment’, eaturing ghtweig ose,
coupi;ngs. nozzle, abrasive cut-off switch for
ease of operation, wide span air
conditioned/heated air-fed helmet, leather
faced blast suit and gloves for comfort and
fncreased productivity.

High Volume Vacuum Pick-u of Spent
Abrasive From Ihe Floor Area.

Rapid Abrasive Llassification and

Screening.
Prneumatic Loading Of New Abrasive From

Their Uriginal Contalners and return of spent
abrasive,

Reverse Pulse Jet Dust Collector,
automaticaily se clieaning, for continuous
operation,

MODIFICATION OF EXISTING FACILITY

Modifying an existing facility is a cost
effective method of achieving a complete paint
stripping operation. The basic components are:

An_Existing Weatherproof Hanger or similar
enclosure can Ee easily converfé Tnto a blast
room, by the addition of a dust tight door,
baffled/screened air 1inlets, an exhaust
outlet, and dust tight fluorescent 1ight
modules. These modifications are primarily to
allow for ventilation of the enclosure for
dust control purposes.

The enclosures should be sized to allow 2
minimum of (4) four feet around the largest
work pisce, but should not be significantly
larger as the enclosure size affects the dust
collection requirements.

A Cov;?]ete Abrasive Blastini And Recovery
System Shou e e er e Previously
Noted  Design Recommendations. The only
adaTtions would be a recessed hopper with
sides slioped at 60 degrees and the bottom
feeding a pick-up tool. The top of this
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hopper would be covered by a grating which
would be flush with floor level. For recovery
purposes the spent abrasive would be “blown*
toward this recessed hopper via use of the
abrasive cut-off switch at the blast nozzle
Plastic abrasives are moved quite readily over
a concrete floor by compressed air and the
clean up of even large areas f{s easily
accomplished. Once in the hopper the abrasive
is gravity fed to a pick-up nozzle, processed
through the recovery/reclaimer system and
returned to the blast machine for reuse.

A Room Dust Collection System should be

added to allow for operatfon visibility and
containment of dust emissions. [n most cases
this will be an {ndependent component and not
tied into the recovery system,
Dust Collector sizing is directly related to
the interior dimensions of the blast
enclosure. For rough calculation purposes the
cross sectional area (W x H = sq. ft.) fis
muitiplied by a 50 FPM ventilation rate to
arrive at the total air volume required. As
an example, a 40'long x 30'wide x 20'high
enclosure would require 30,000 CFM of
ventilation (30 x 20=600 sq. ft. x SO FPM =
30,000 CFM)., The major exception would be for
rooms over 50 feet in length where a minimum
of one air charge per minute should be
achieved (1.e., 85'length x 30'width x 20'
height volume = 600 sq. ft. x 85 FPM = 51,000
CFM).

There are various types and designs of
dust collection systems available, the most
common system being the “baghouse® with a
series of tubular fabric filters that collect
dust on the 1interior surfaces.  These units
must be shut down during their mechanical bag
cleaning cycle and thus are classified as
“Intermittent Dust Collectors®.

The second major design is the previously
mentioned reverse pulse-jet dust collector
which {s capable of continuous operation and
higher air to cloth ratios. It is also a more
compact design.

From an equipment selection standpoint,
the baghouse design should not be discounted.
Although not state of the art in design, this
system has proven to be reliable and {s far
less costly than a reverse pulse Jjet dust
collector.

COMPLETE BLAST FACILITIES

Complete blast facilities are available
incorporating all the features noted in the
“modification” approach. Full area recovery
systens are available consisting of a series
of recessed hoppers that pneumatically convey
abrasive through interconnecting ducts to a
classification and screening system, and then
redeposit the cleaned abrasive in the blast
machine(s) for reuse.

Associated components such as monorafls,
workcarts, electrical control panels and
similar items can easily be incorporated into
the total facility design.

Gardner
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AIR COMPRESSOR

An air compressor {is the final component
required for any paint stripping facility. A
rotary type compressor is preferable due to
fts capabiiity of consistently providing a
high volume of compressed air., They also
provide a redyction of moisture probiems
created by older piston type designs.

AIR DRYER/AFTER COOLER

Excessive moisture presents a problem when
blasting with plastic abrasives. Even in
non-humid climates, the natural cooling of
compressed air from the compressor will result
in condensation in the system. If moisture
adversely affects system performance, it f{s
recommended that an aftercooler be used in
conjunction with coalescing filters. Under
extreme conditions of heat, humidity and a
poorly maintained compressor, the addition of
an air dryer may be necessary.
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APPENDIX 3.0 MANUFACTURERS' LITERATURE

TECHNOLOGY CORPORATION

A Subsidiary of U.3, Plastic and Chemical Corporation

June 14, 1985

Brian Higgans

PEER CONSULTANTS
Suite 202

1160 Rockville Pike
Rockville, MD 20852

Dear Brian:

It was great speaking with you the other day. I thank you for your courtesy in
returning my phone call so promptly. Hopefully it didn't interrupt your vacation
time,

As we agreed during our conversation, I have enclosed 20 sets of information that
describe our products and some of the applications for which the media can be
employed, particularly in reference to aircraft surface accumulation removal,

Drew Descher was kind enough to forward copies uf the Phase I Report and the
Purdue University Paper. Both are excellent presentations which I took time
to carefilly review,

Some comments: on page 3=2, paragraph 2, reference is made to the fact
that epoxy and urethane paints must be chemically preasoftened prior to
dry blasting, This statement is no longer appropriate due to the fact
that modifications have been effected in both media selection and de-
livery systems that permit these types of paints to be removed without
requiring the use of chemicals as a softening agent. Some early
evaluatory testing had been conducted by both the U,8. Air Force and
West German Air Force along these lines, but, to the best of my knowledge
it was discontinued as advancements in application procedures eliminated
this requirement., Recent test data indicates that with the proper
incorporation of media type, media size, air pressure, and angle of
attack even dead soft alclad aluminum can be blasted successfully. The
resultant finish will have a wlightly roupghened, sanded feel, which in
effect provides a superb anchor pattern for later paint adhasion.

Also on page 3=2, paragraph 4, mention is made that the media is not
amenable for treating thin-skinned composite structures, Recent
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developments in fact, present just the opposite case. Findings at both
Pensacola NARF and Corpus Christi Army Depot show the media to be un
excmplery material for use in removing paint from extremely thin fiber-
composite helicopter fusalage assemblies. Corpus Christi just recently
presented a report in which the facility strongly advocates the use of
this system on virtuaily all helicopter components and assemblies from
which paint has to be removed during regular maintenance intervale. For
further information I suggest you contact John Bullington (512) 939=3555
or Randy Williams (512) 939-3243 about their findings and recommendations
in this regard.

I hope that this information will be of assistance to you ian your report preparation.
Should you need any further information please do not hesitate to contact me,

Sincerely,

U. S/ TECHNRLOGY LORIDRATION

Vesa M.
Manager

VMR/rmb

enclosure

Important additional comment:

Please tgke note that U.S. Blast Cleaning Media is available for Government pro=-
curement uader the following contract:

General Services Administration
New Item Introductory Schedule (NIIS)
G5-00F~79342
(contract copics are enclosed within each literature package)
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BLAST CLEANING MEDIA

AIRCRAFT PAINT REMOVAL

US IMwedia is an important addition to the alrcraft maintenance Industry. The material has proven itself to be
extremely effective for the removal of paint, carbon, genlant, grease, oil, and dirt deposits from aircraft
components without causing harm to the substrate,

Periodically, surface coatings and other buildup must be removed from aircraft during their normally scheduled
repair and refurbishment cycles, Currently, the technique used to remove these coatings is based on the
application of toxic chemical strippers, This method s expensive, time consuming, and dangerous to both man
and the environment.

Because of the adverse conditions associated with chemical paint stripping, an alternate method is needed to meet
ever increasing EPA regulations, This method now exists,

US Media is capsble of removing surface buildup from areas which, up until now, necessitated the use of hargh
chemicals. Because of the media’s sharp edged surface characteristics and specific hardness range, the material is
a superior paitit remover when used with the appropriate blast cleaning equipment,

Fox example, the media can be used to remove:
® protective coatings such as polyurethane, acrylics, lacquers, and structural adhesive off
exterjor surfaces
@ dirt and other buildup off landing gear components
® polysulphide sealants from fuel tanks
® surface accumulation off virtually any exposed arva

The cleaning action of the media provides control for the removal of surface accumulation that never before was
possible with the use of toxic chemicals or damaging mechanical scraping and sanding operations. For instance,
the distance between the workpiece and the blast nozzle ean be varied to provide the capabllity of removing one
single layer of paint, or several, all at once, down to the base substrate without marring or damaging the
surface.

IMPORTANMTLY — US Media can be totally discriminatory in the number of layers of paint that are to be
reroved. Chemieal stripping invariably removes either more or less than is actually required. Chemical stripping
also necessitates the follow-up use of mechanical seraping and sanding to take off whatever the chemical solventa
were not able to remove, This scraping and sanding always entalls the loss of substrate material. This loas can be
eliminated by the use of US Media.

The use of chemical strippers poses significant problems, Their use releases dangerous fumes into the work ares,
creates dangerous work conditions for personnel, and results in waste products which are difficult and extremely
costly to dispose of. US Media provides an Immediate, off-the: shelf sclution to the ever increasing problems and
hazards inherent in the use of the chemical strippers.

TECHNOLOGY CORPORATION
A Bubsidiery of U.8. Plestic and Chemiosl Corporstion

&

228 KINNEDY DRIVE, PUTNAM, CT 01200 | (203 £25:2707 / 18000 2631042 / THLEX 820408
11-3

. S O SRR EARNE AR E AT RN FRIARE
PO " LY .8
D 5D i A ¥ !:l' 5-\ Ll O L Ll

I Ao

) a¥& ¢

)

»“!" e 'l. ‘. -
® e « .
' o5 SR A e -

Py 3 - €
%3 e ot st
2k IR -

PO AP |

L2 Fa

£t

T
-
E‘l
3
L 2N P

T

g2
i Lo

s
v
=

.Qx'.

a

T




) N Sk

Hi
N BLAST CLEANING MEDIA
:
N
INFORMATION HANDOUT
\\
5 MATERIAL:

U.S. Blast Cleaning Media. Available in three formulations:

POLYEXTRA
POLYPLUS
TYPE 1II

LIRSS

Manufactured by:

U.S. Technology Corporation
328 Kennedy Drive

Putnam, CT 06260

(203) 928-2707

GENERAL DESCRIPTION:

a. DBasio Use - material is a non-abrasive plastic blast cleaning media
used to remove surface residue, bulldup, and contamination. The
media is expelled via a pressurized air stream from any of a number
of blast cleening cabinets or machines. The item to be cleaned is
subjected to the media/air atream and is oleaned by the non-abrasive
eutting action of the ilwpauting media particles.

b. Capabilities - the individual media partioles are irregular in
corfiguration, with granular surfaces, incorporating sharp, angular
edges for an extremely effective ocutting, shearing, chipping action.
This unique cleaning capability makes it possible for the media to
remove surface buildup without etching, marring, or otherwise damaging
most substrates, thus preserving vital surface integrity.

SPECIFIC PRODUCT DESCRIPTION:

POLYEXTRA POLYPLUS TYPE 111
Hardness, Moh Scale 3.0 3.5 4,0
Density (gns/ce) 1.2 1.5 1.5
Bulk Density (lba/cu. ft.) U5-u48 58-60 58-60
Operationzl Temp. Range 0°F-250°F 0°F=300°F 0°F=350°F
Moisture Content <0.1% <0.1% <0.1%
11-4
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SIZING AVAILABLE:

In Standard U.S. Sieve Sizes for each media PACKAGING AVAILABLE

50 1b bags

12=16 Mesh .066-.045 inches POLYEXTRA:

16=-20 Mesh .047-.030 inches on0 1b drums
20-30 Mesh .033-,021 inches . LS 1lb bags
30-40 Mesh  .023-.015 inches POLYPLUS: 25, 1p drums
40-60 Mesh .016~.009 inches TYPE III: 50 1b bags
60-80 Meah  .010=-.006 inches ' 250 1b drums

OPERATING SUGGESTIONS:

Because of the physical characteristics and composition of the media, 1t
works efficiently and performs most economically in conventional air
blast systems at lower operating pressures than those generally used
with traditional agricultural or mineral media. Recommended nozzle
pressures are 30 p.s.i. to 60 p.s.i. Lower wheel speeds (lower linear
velocities) of 1,000 - 1,500 r.p.m. are recommended for centrifugal
wheel machines.

"o Care should be taken to finely tune the dust separation/media reclaimation
= system to prevent the removal of good, reusable media from the blasting
b} cycle, An efficient return classification system will provide material

. and process savings.

F APPLICATIONS:

- CLEANING
2 paint rémoval auto bodies pistons
molds core bhoxes propellor blades

1 aircraft fusalage truck wheels boat hulls
-Q ship bilges heat exchangers armature wire
- engine ocomponents airline ovens aircraft nose cones
o buses airecraft landing gear fiberglass components
i DEBURRING & SURFACE
o DEFLASHING PREPARATION
QQ eleotronic components aluminum housings
N lead frames watch casings
> plastic moldings zinc die castings
= alloy die castings gear faces

diodes alloy fuel tanks

plastic components
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SYNOPSIS OF TESTING PERFORMED
BY U.S. MILITARY FACILITIES
EVALUATING

»

U.S. TECHNOLOGY CORPORATION
PLASTIC ABRASIVES

POLYEXTRA
POLYPLUS
TYPE III

SEPTEMBER 30, 1984



The plastic blast cleaning abrasives manufactured by U.S. Technology

‘‘‘‘‘

5 Corporation look to have a profound impact on the removal of surface coatings, :{:it
N buildup, and contaminents off surfaces that previously necessitated the use of }}“}:
i toxic chemical solvents. %&s;
- *POLYEXTRA Qe
- The Materials Are: -POLYPLUS

«TYPE III

The U.S. Military in particular has shown tremendous interest and excitement in
the use of the media for the removal of paint off aircraft.
number of aircraft have been de-painted using this unique new method.

Components from a
They

include: F=-4, F-16, F~100, C-141, S-3, S=2, P-3, A-7, B-52, AWAC, H-3 and H=-53 giﬁq
helicopters. i
COMPONENTS
+rudders *H=53 main gear box -actuator assemblies
+flaps +H-53 main gearbox housing -ground support equip.
«slats *H=-53 sponson -apindles
+engine blades and vanes +H=53E stablizzer ‘nose¢ cone assemblies
+allerons +H=3 rotor hub +C=5 landing gear
. -outer wing panels *H=3 sump housing ‘wing attach fittings
h 'stabilators *H-53 swashplate ‘internal flap controls
N +speed brakes ‘H-3 tail rotor *B=-52 wheels
P -vari-ramps *H-53 floodboards
SUBSTRATES -
« magnesium +aluminum ﬁﬁy‘
~ magnesium anodize = aluminum, Alclad qu
«titanium = aluminum anodize ;%@
- .steel » carbon graphite AN
+ Kevlar +honeycomb '

«fiberglass

COATINGS REMOVED

+ structural adhesive
» corrosion buildup
<teflon dry film

+ lubricants

‘enamel

+ polysulphide sealent
« metallic spray
. carbon buildup
*Koropon primer
«flurocarbon coatings

« polyurethane

. epoxy polyamide
«rain erosion

+ acrylio lacquer
« fuel sealents

Some General Guidelines:
POLYEXTRA - paint/primer removal from composite (graphite epoxy) surfaces
POLYPLUS
TYPE III

Optimal blasting pressure:

- paint/primer and resin removal off metal surfaces
- sealent and structural adhesive removal
40 p.s.i ilea

Cleaning rate: 2 to 4 sq. ft./min. with 1/2" nozzle

oY

Selection of the proper media in the correct size range can result in substantial time o
savings over the presently used chemical stripping procedures. w_ﬁ
L

11-7

AR

. '_“..,..,..“. T T S » AL T I TN R WY B AL LRI N A AL NN Y ey g 0 W \
TR A R LR NCIN e A R A el Lt D S b R R A




oy DR} 8 S LS

MR

b3

P

F~4 COMPONENT PARTS - REMOVED FROM AIRCRAFT
TIME COMPARISON CHART

LABOR RATE LABOR RATE
COMPONENT (CHEMICAL) MINUTES (PLASTIC BLASTING)  MINUTES
RUDDER 3.60 = 216 0.26 = 16
INBD LE FLAP 2.81 = 168 0.36 = 22
SPOILER 0.67 = 4o 0.24 s 10
OTBD LE FLAP 2.81 ! 168 0.31 = 19
AILERON 6.47 = 388 0.54 = 32

An in-service F-U4 was stripped with the plastic blasting method at Hill AFB
August 1984, The nose, cancpy and afterburners were masked. Tape and plastic
plugs were used to seal openings and drain holes. The engines were left in
place with the inlets plugged. The plane was mounted on Jjacks with the landing

gear up.

the plane was stripped in 34 hrs. nozzle time plus 9 hrs.
masking time. This compares with the chemical Standard Time
of 338 hrs. plus 11 hrs. masking time.

-~ the total time of 43 plastic blasting hrs. va. 349 chemical
stripping hrs., = 124 of the presently asccepted norm.

w» the aireraft was finished in 1 calendar day vs. 7 days
allocated for the chemical system

- ingress of media oococured which later had to be vacuumed out

= Alclad panels, which have tendency to be roughened and pitted,
were firat located with a small 3/16" nozzle with POLYPLUS 30/40
end then blasted before rest of airoraft was cleaned with larger
12/16 sieve size media

- overall appearance of F-4 after blaating was called "superlative"

RESULTS:

OTHER EXAMPLES:

- The entire exterior fuselage of an out-of-service F-100 was stripped with
the plastioc blasting method. The Standard Time to remove the palnt from
the 2069 sq. ft. surface with chemicals is 296 hrs. This same function
was accomplished in 2U4 hrs. 50 min. with plastio blasting.

- A Coleman Tractor was stripped of T coats of enamel. The Standard Time
for the present hand sanding method is almost 2 days. This was performed
in 4 hrs. 14 min. with plastic blasting. (It is important to note that
masking of the glass windows and rubber seals is not required for plastic

blasting)

-~ The System Manager for the F-U has approved the use of the media on all
component parts removed from the F-4 aircraft. On most of these components
the 12 to 1 raliv prevails.




= A Wingfold of an F~U4 takes 8.5 hrs. to clean with chemicals. This same
Job can be accomplished in 45 min.with the plastic blast system. Hill AFB
is now cleaning these wingfolds on a normal production basis using the
plastic media.

- An F=18 actuator assembly requires 2.5 hrs. to clean with chemicals.
The same component can be cleaned in 1.5 min. with plastic blasting.
(Note: disassembly of the component is not required as it would be with

i chemicals)

PSS AL L

;} CONSIDERATIONS:
) The plastic blasting method is not a panacea, in that it is not the answer
jﬂ to all surface ccating removal requirements. Negative results have occurred
i for certain applications:
" - plastic blasting scmetimes is not sufficient to remove severe
" corrosion products
:H - use of large sized media at high pressures can result in penetration
lH through alclad surfaces and anodize coatings
o - partial crack closure can occur on alclad
ot = it is possible to remove cadmium if blasting pressures are to
5? high
jx; - damage cen ocour to certain types of fiberglass and thin honeyocomb
if the process is not carefully controlled
!i However, properly utilized, the plastic blasting process offers immediate labor,
., time, equipment, material, and energy savings in the many applications for
b which the material's use is appropriate,

It is the stated objective of the Department of Defense that by year end 1986
all chemical solvents will be eliminated from waste products. The plastie
blasting system can be a major faoctor in reducing the contaminants presently
produced by the military industrial complex. Military estimates indicate that
aircrat't stripping wastes can be eliminated by a factor of 75% « 99% with the
proper utilization of this method.
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WHY BLAST WITH PLASTIC ABRASIVES

reliminate chemical contamination
+eliminate most alr countamination
-eliminate water contamination and olean up

‘reduce personnel exposures to chemical hazards
‘reduce man hours

‘reduce oonsumption of commodities

‘reduce energy requirement

‘reduce aircraft flow time

-improve readiness posture
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COMPONENT

RUDDER

INBD LE FLAP
SPOILER

OTBD LE FLAP
AILERON
WINGFOLD
STABILATOR

ITEM

F-100 AIRCRAFT
F=l4 ATRCRAFT
COLEMAN TRACTOR

P-8 PUMPERTRUCK

F-U4 COMPONENT PARTS - REMOVED FROM AIRCRAFT

TIME COMPARISON CHART

CLEANING TIME MINUTES CLEANING TIME MINUTES
(CHEMICAL) (DRYSTRIP)

216 16
168 22
4o 14

19

32

54

55

« OTHER EXAMPLES -

CLEANING TIME CLEANING TIME
(CHEMICAL) (DRYSTRIP)

300 HRS 37 HRS
340 HRS 39 HRS
40 HRS 4 HRS

52 HRS 5 HRS

F-18 ACTUATOR ASSEMBLY 2.5 HRS 1.5 MIN
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DC~9 COMPONENT PARTS -~ REMOVED FROM AIRCRAFT

TIME COMPARISON CHART

Yy §F ¥ B )
TLPRPAFSrL - JL N

CLEANING TIME MINUTES CLEANING TIME MINUTES
‘n COMPONENT (CHEMICAL) (DRYSTRIP)
L
& FLAP HINGE FITTING 2u9 5
i ,
- FRWD AIR STAIR STEP 120 5
:3 OXYQEN BOTTLE 120 10
Y
™ SPOILER CAM 60 2
N K
A DOUBLE SEAT FRAME 240 15
W, (time savings for 1 complete alroraft set
: is 220 hrs.)
NOSE WHEEL 60 2
Total number of items tested: 43
Ilems failed: 1
Items with no time savings: ] Evaluation Results
Total number of iltems with
appreciable time savings: 38
\: OVERALL TIME SAVINGS ACHIEVED: 93%
S
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i" GENERAL SERVICES ADMINISTRATION
FEDERAL SUPPLY SERVICE

AUTHORIZED FEDERAL SUPPLY SCHEDULE CATALOG
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BLAST CLEANING MEDIA

1. Special tem Numbaers:

NI8-Q-5985 Seon attachad data
NIS-Q-7181 } sheets for detalla
NIS-Q-8566 on each product.

2. Maximum Order Limitation: $25,000

NEW ITEM INTRODUCTORY SCHEDULE
3. Minimum Order: 50 Ib, bag

FSC CLASS: 8350 4, Dellvery Area: 48 contiguous states and Washington, D.C.

8. Point of Production: Danielson, Windham County, CT
CONTRACT NUMBER: GS-O0OF-78342

6. Net Price: $1.70 per Ib. F.0.B. Origin

CONTRACT PERIOD: 4/24/85 - 4/24/86 7. Prompt Payment Terma: net 30

$20,001 - 825,000 2%

CONTRACTOR - CRDERING ADDRESS 6. Time of Dellvery: 30 days
U.8, TECHNOLOGY CORPORATION
328 KENNEDY DRIVE 10. F.0.B.: origin (Danielson, CT)

PUTNAM, CT 06260

Telephone: (800) 243-1842
(203) 928-2707 11, Warranty Provision: sea inside data sheets

12. Payment Address:

U.S. TECHNOLOGY CORPORATION
P.O. Box 302
Worocester, MA 01814
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US Madia.

US Media.

POLYEXTRA"

The Original Koppers Blast
Cleaning Media.

TYPE I

The most aggressive

U.S. Technology Corporation
(A subsidiary of U.S. Plastic and Chamical Corp.)
328 Kennedy Drive

Putnam, Conn. 06260

Tel. 203-928-2707

Toll Free 800-243-1842

Meet your surface finishing and cleaning
needs with three ditferent grades of

~=—= BLAST CLEANING MEDIA

If your operation includes deflashing,
deburring, descaling, or any type of surface
conditioning, you should consider the
advantages of US Blast Cleaning Media.

EDGE AHEAD...with the sharp, angular cutting
edges of US Media. The granular shape of
individual particies enables POLYEXTRA,
POLYPLUS, and TYPE ili to quickly and
efficiently clean with a unigue shearing,

Introduced in 1978, the media is
designed for use in soft abrasive
finishing and defiashing. Where
surface tolerances are critical. and
the integrity of the substrate cannot
be compromised, POLYEXTRA is the

Next on the scale of aggression
POLYPLUS is harder, denser, and
faster-acting than POLYEXTRA. itis
applicable for a great variety of light
industrial uses. This media fills the
need for a more abrasive material

This material is an extremely
aggressive and abrasive media.

It approaches the cleaning
capabilities of much more harsh,
metallic and mineral abrasives such
as aluminum oxide. Yet, because itis

chipping and cutting action that rapidly
remaves surface contamination and build-up
that other abrasives cannot effectively remove.
Tough cutting edges permit maximum
productivity at low particle velocity.

To satisty varied requirements, a wide range of
cleaning capability and aggression is provided
by these three products for the best possibte
match of media to application.

answer. it has found tremendous
acceptance as a replacement for
walnut shell and apricot pit.
particularly for electronic
component cleaning.

“
POLYPLUS"

A more aggressive grade of

that still will not be oo harsh or
damaging for most surtace finishing
applications. itis designed to be
used at low p.s.i. settings for
optimum performance with low
energy consumption.

a plastic media, it wilf not harm biast

cleaning equipment. TYPE Il is very

fast-acting. even at reduced p.s.i.

settings. It is particularly effective in

many alloy metal finishing and

deburring applications. ,

I your linishing procedures use:
» glass beads

» aluminum oxide

» walnut shell

» apricot pit

» chemical solvents

If these products are:

» Inettective in performance

» dusty and dirty

» damaging to equipment and parts
» inconsistent in quality

» hazardous to use or dispose of

Then consider the
edge you'tl gain

o -

with US Media: m t
» cleaner parts
» less rejects POLYPLUS

» greater throughput
» higher productivity
» SAVINGS

11-14
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U.S. Technology Corporation BRI
(A subsidiary of U.S. Plastic and Chemical Corp.} ...
328 Kennedy Drive R
Putnam, Conn. 06260 - -
Tel. 203-928-2707

Toll Free 800-243-1842

The original POLYEXTRA

blast cleaning media is a soft
dellashing and cleaning plastic
abrasive. Due to its composition
and sharp. angular surface
characteristics. the media has
excellent cuting qualities. cleans
efficiently. but will not peen or mar
matenal substrates.

POLYEXTRA is a carefully manu-
factured product that is uniform
from batch to batch. in contrast to
agricultural media, for instance,
that often varies in consistency

/ from one lot to another.

POLYEXTRA presents no storage
problems. Concern over spoilage.
rodent attraction. mildew and
bacteria growth is eliminated.
Also. the media does not create
the type of dust and oily residue
problem traditionally associated
with agri-media.

POLYEXTRA is consistent. is
constant in character, is highly
reusable and is very efficient.

On a scale of comparative
aggression, POLYEXTRA is the
mildest in the line of

US Blast Cleaning Media products.

Agn-Media Mineral Abrasives
(Walnut She!!) POLYEXTRA ™ POLYPLUS ™ TYPE 111 ™ (Aluminum Oxide)

lessaggressive [

more aggressive >

_ New item Introductory Schedule
: ~ ...  GSA Contract No. GS-00F-79342
. B - Tta-l o 8124185 - 4124/86

BLAST CLEANING MEDIA

POLYEXTRA is fast and efficient,
yetis designed to maintain the
integrity of the finished surface.
Itis an excellent media in appli-
cations where critical dimensions
and tolerances must be main-
tained while removing surtace
contamination.

SPECIAL ITEM NO.
NIS-G-5985
. 1175 :




Avaliable Through:

GSA Federal Supply Service
NIIS Contract No. GS-00F-79342

APPLICATIONS

Encapsulated electronic components: Will not Lead frames: Prepares leads for easier and more
damage delicate parts or mar surfaces. Leaves uniform tinning and coating procedures. Will not
product surface clean and dust free, ready for impinge the surface while removing flash and resin
identification printing and soldering. smear.

Plastic molded parts: Eifectively cleans flash off Engine maintenance: Removes carbon, sludge and
pariing lines. Cieans surfaces without harming the gum deposits from internal combustion and diese!
part. Cleans mold without damage. engines without causing surface damage.

Aircratt maintenance: Removes paint layers ang General deburring: Removes light burrs from

coatings lor inspection/recoating. Cleans precision miscellaneaus materials without surface distortion.
parts with no base metal removal.

Cost savings: Beduced costs are realized fromiow  Consistent quality: Media does not vary from batch
media consumptlion and greater product feed-thru '0 batch as with various agri-media. The material is

rates at lower PSH. constant and consistent. it is manufactured, not
Processing savings: The extra costs associated grown.

with agricultural media for inspection, degreasing Easy storage: No special storage or deterioration
and wiping are lessened. Entire post cleaning prevention requirements are necessary.
procedures can be efiminated from the production

cycle.

PHYSICAL CHARACTERISTICS

Hardness, Mons Scale 3

Moisture Content <0.1%

Specific Gravity 1.15-1.25

Bulk Density 45-48 ibs./cu. ft
Operational Temp. Range U°F-250°F

Color white to gray (varied)
Chemical Nature flammabie, hydrophobic,

inert to mild acid or

alkali, non-biodegradable
Particle Shape irregutar. granula’, with

sharp angular edges

SPECIFICATIONS

The media is graded in the following Standard U.S. Sieve Sizes

Sieve Size Inches {mm)
12-16 .066-.045 (1.68-1.14)
16-20 .047-.030 (1.19-0.76)
501b. bags 20-30 .033-.021 (0.84-053)
2001b. drums 30-40 023-015 {0.58-0.38)
40-60 .016-~.009 (0.41-0.23)
U £ 22;80 .010~.005 (0.25-0.13)
Material is guaranteed to compiy The actual size as stated in inches will apply to at least one
with published specifications diagonal direction of any particte. Due 1o irregutiar shape.

) : e as much as 5% fines m ntained in an ize.
concerning mesh size, specilic mes may be contained in any grade size

gravity, shape, hardness, moisture 5 A
e rage ooy 2nd ORDERING INSTRUCTIONS FOR POLYEXTRA ™

operating temperature range.

Responsibility is disclaimed in Please order by TYPE and SIEVE SIZE in either 50 1b. bags

the handling, use and storage of or 200 ib. drums.

this materia! since it is beyond the Type Sleve Size

scope of our control. PE 12-16
PE 16-20
PE 20--30
PE 30-40
PE 40-60
PE 650-80

! .
oL 11-16

S SPECIAL ITEM NO.
NIS-G-5985




On a scale of comparative
aggression with the other

US Blast Cleaning Media products,
POLYPLUS lies between POLYEXTRA
and the aggressive TYPE (il

*-Media
:nut Shell) POLYEXTRA ™ POLYPLUS * TYPE I ™ (Aluminum Oxide)

U.S. Technology Corporation

(A subsidiary of U.S. Plastic and Chemical Corp.)

328 Kennedy Drive
Putnam, Conn. 06260
Tel. 203-928-2707

Toll Free 800-243-1842

L —

— = BLAST CLEANING MEDIA

POLYPL

™

POLYPLUS is a granulated POLYPLUS is easy 1o use and
plastic biast cleaning media handle. No special storage
that is significantly denser. precautions are necessary. The

harder and more aggressive than media 1s clean in application and
most other soft abrasives. Particle  virtually dust free. No oily residue

shape is sharp and angular. This is created that 1s common with the
special configuration enables use of most other media in this
POLYPLUS to clean with an hardness range.

enhanced cutting. shearing and
chipping action to remove surface
residue and buildup that other soft
abrasives are not able to clean.

POLYPLUS is considerably more
aggressive than commonly used
agncultural media. This media is
often the answer when a more
abrasive material 1s required that
still will not be too harsh or dam-
aging for most surtace finishing
applications. POLYPLUS is de-
signed to be used at low pres-
sure settings. Proper set up and
utilization will yield significant
savings due to decreased energy
consumption and increased
cleaning per unit of media.

Mineral Abrasives

1B more aggressive >

New Item Introductory Schedule | SPECIAL ITEM NO.

GSA Contract No. GS-00F-79342
Y- .. 4l24/85 - 4/24/86 u NIS-G-7191
e ~17




Avallable Through:

QSA Federal $Supply Service
NS Contract No. GS-00F-79342

Are glass beads too damaging? Is polycarbonate ineffective?
Walnut shells aren't aggressive enough? Then POLYPLUS may be
the answer 10 your finishing needs for...

pzinc die castings pmarine equipment »light deburring
ppaint removal »electronic components »plastic defiashing
paircraft tuselage p-metal surface conditioning  paurface decontamination

POLYPLUS is designed to be effective in a wide range of uses, from
electronic component deflashing 1o light industrial finishing.

Durable composition and sharp-edged configuration enable this
media to clean quickly at low pressure settings, thereby reducing
cost. Savings are realized from:

p-decreased media consumption  faster product throughput
preduced compressor needs »lower energy consumption

»longer equipment life

PHYSICAL CHARACTERISTICS

Hardness, Mohs Scale 35
Moisture Content <0.1%
. <4 Specific Gravity 15
L Bulk Density 58-60 ibs./cu. ft.
Packaging: POLYPLUS Operational Temp. Range 0°F-300°F
Color white to dark gray (varied)
Chemical Nature self extinguishing,

hydrophobic, iner,
non-biodegradable

Particle Shape irregular, granular, with
sharp angular edges

with published specilications
concerning mesh size, specific

SPECIFICATIONS
The media is graded in the following Standard U.S. Sieve Sizes
Sleve Size inches {mm)
12-16 .066~.045 (1.68-1.14)
16-20 .047-.030 {1.19-0.76)
50 b, bags 20-30 .033-.021 (0.84-0.53)
250 Ib. drums 30-40 .023-.015 {0.58-0.38)
40-60 .016-.009 (0.41-0.23)
60-80 .010-.005 {0.25-0.13)
cw! ?r?éeactual size as stated in inches will apply to al least one
Materia! is guaranteed to comply diagonal direction of any particle. Due 10 irregular shape,

as much as 5% fines may be contained in any grade size

gravity. shape, hardness, moisture

content, storage stability, and ORDERING INSTRUCTIONS FOR POLYPLUS ™

operaling temperature range. Please order by TYPE and SIEVE SIZE in either 50 ib. bags or

Responsibility is disclaimed in 250 1b. grums.
the handling, use and storage of Type Sieve Size
this material since it is beyond the PP 1216
f control.

scope of our contro 55 630

PP 20-30
_— PP : 30-40
PP 40-60
PP . 60-80
; g » J 1 ~1 8

- | SPECIAL ITEM NO.
NIS-G-7191




U.S. Technology Corporation
(A subsidiary of U.S. Plastic and Chemical Corp.)
328 Kennedy Drive

Putnam, Conn. 06260

Tel. 203-928-2707

Toll Free 800-243-1842

TYPEIl

...The most aggressive
US Media...

TYPE {llis a unique, extremely
aggressive, synthetic plastic
abrastve that approaches mineral
and metallic abrasives in its sur-
face finishing capabilities. Fast
acting and durable. TYPE I can
be the answer to your finishing
needs for those very difficult to
clean materials where no other
synthetic abrasive or agricuitural
media has properly worked be-
fore or where hard abrasives
have proven to be overty harsh
or damaging.

it is important to note that, despite
its high degree of aggression,
TYPE {il is a plastic media and. as

ing equipment or cabinetry. it
does not wear out machinery,
thereby realizing substantial
savings by eliminating the need
o purchase expensive replace-
ment parts.

On a scale of comparative

aggression, TYPE Il is more

aggressive than the other

US Blast Cleaning Media products,

POLYEXTRA and POLYPLUS.
Agri-Media Mineral Abrasives
(Walnut Shell) POLYEXTRA™ POLYPLUS ™ YYPE 11" (Aluminum Oxide)

such, is not harmtul to blast clean-

{ less aggressive

S REN

No other abrasive matches the
uniquely controllable aggression
of TYPE iil. The sharp angular
surface contiguration of the me-
dia particles provides the most
effective cleaning action possible
for maximum efficiency with mini-
mum media consumption.

BLAST CLEANING MEDIA

New Item Introductory Schedule
GSA Contract No. GS-00F-79342
4/24/85 - 4]24/86

11‘19

SPECIAL ITEM NO.
NIS-G-8556




Avafiliable Through:
GSA Federal Supply Service

NIIS Contract No. GS-00F-79342

EXAMPLES OF USES

Surtace Reslidue Removal

witash from metal die castings

»burrs off gear face surfaces

»surface build-up oft aircraft components
»polyamid coating off armature wires

> paint from ships hulls

W carbon deposits off engine parts

DO YOU...

»ind aluminum oxide is too
harsh, bul nothing else works

P use dangerous and expensive
chemicals that are dilficult to

Surface Conditioning

»metal surlaces: pre-treatment/cleaning/deflashing prior 1o plating

P piastic composite parts: 1o roughen surlace for better adhesive
application

P aluminum computer components: to produce aftractive matte finish

P plastic contrats: to prepare surface for improved paint adhesion

pmarine equipment: reconditioning by removal of rust and corrosion

TRY TYPE lil, YOU WILL FIND THAT...

it is easy to use. There are no
storage problems. Spen! media
is easily dfisposed of.

»maney will be saved by elimi-
nating the need to purchase

use and dispose of

equipment worn oul by media

THEN

machine parts that media
wears oul

»spend a ot ol money to replace

pil can be continously recycled

P want to clean and finish your
parts quicker and better

»it's extremely efiective at low
p.s.i. sellings

Pachaging: TYPE Uil

50 b, bags
250 1o drums

GUARANTEE
Materiat is guaranteed to comply
with published specifications
concerning mesh size, specific
gravity. shape, hardness, moisture
content, storage stability, and
operating temperature range.
Responsibility is disclaimed in
the handling, use and storage of
this material since it is beyond the
scope of our control

PHYSICAL CHARACTERISTICS

Hardness, Mohs Scale 4

Moisture Content <0.1%

Specific Gravity 1.5

Butk Density 58-60 ibs./cu. fi
Operational Temp. Range 0°F-~350°F

Color multicolored: may vary

Chemica!l Nature self extinguishing
hydrophobic, inert

non-biodegradable

irregular, granular,
with sharp anguiar edges

b =

Particle Shape

SPECIFICATIONS

The media is graded in the following Standard U S. Sieve Sizes

Sleve Size Inches {mm)

1216 .066-.045 (1.68~1.14)

16-20 047--.030 (1.19--0.76)

20-30 .033-.021 {0.84-0.53)

30-40 .023-.015 (0.58--0.38)

40-60 .016-.009 (041-0.23)

60-B0 .010-.005 (0.25-0.13) '
Note

The actual size as staled ininches will apply to at least one
diagonal direction of any particle. Due to irregular shape.
as much as 5% lines may be comtained in any grade size

L ]
ORDERING INSTRUCTIONS FOR TYPE IlI ™

Please order by TYPE and SIEVE SIZE in either 50 Ib. bags
ot 250 (b. drums.

-~

e

Type Sleve Size
TP 12-16
TP 16-20
TP 20-30
TP 30-40
TP 40-60
P 60-80

1]_20

SPECIAL ITEM NO.

NIS-G-8556
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The world's most advanced abrasive
" blast and recovery system!
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Specific Applications
NOVA is a unique system that blasts, redovers,
reclanms and recyeles sophistcated abrasives such
—as glasy beads, aluminuim oxde, g ultural abg

sives and the newly introduced plastic abrastves
NOVA, using these economical, reusable abra

sives At lower than notmal blasting pressuie, strips
and dedns safaces heretolore difficalt o not unpw,
sthle to blast (lt‘dll

SUEACES SUCH as alummum, ttamam, stamless
steel, hibeiglass, keviar and other goimposites, il
respond quickly and cleanly to NOVA's “touch ™

Surfaces hike those of aircraft have bheen roatinely
cleaped chemically . Costly, tune consuning,

q areare

stupped and dleaned auoralt atan annging rate i
of speed withoat damaqe to metal or cormposite
st faces
Nunetous .|ppl|( iians tor N( )V/\ mniclude
Automotive parts
boats
turbines
olds
vehucde bodhes .
signs
contamers
rapicd transit equipment
the. vl
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Specifications

- Model NOVA 290
D Model NOVA 1350

7.9
7.2
Conveying Rate a4
of Abrasive
In Tons/Hr.
Hose Langth 2k fe joft

Typlcal conveying rates for sophisticated abrasives such as
2luminum oxide, agricultural, glass beads, plastics, etc.

Models

NOVA 2908—Stationary 290 cfm Vacuum System
NOVA 290P--Portable 290 cfm Vacuum System
NOVA 1808—Stationary 150 cfm Vacuum System
NOVA 180P~—Portable 150 cfm Vacuum System

Skid Mounted Unit
Width 4'6" (137 em)
Length 14'6" (442 cm)
Height 11'3" (343 cm)
(Portable unit dimensions vary slightiy.)
For transportation, overall height can be reduced to 8",
Weight 2,900 Ibs {1315 Kg) Skid mounted.
3,400 Ibs {1542 Kg) Portable.

Standard NOVA Components

Blast Machine:

Pressure Regulator with Gauge
Supa Extra Flexible Blast Hose
Clemiite Nozzle

Nylon Couplings

Apollo Air-Fed Helmet

60° Conical bottom

Pinch Tube Metering Vaive
Single Vibrating Screen
Remote Controls

Helmet Air Filter

Blast Suit—Leather Gloves
Climate Control Tube

Molsture Separator

Othen

Liquid Filled Pressure Gauges
Hose Racks

Forklift Slots & Lifting Eyes

50’ of 3" Pick-Up Hose

3" Bulk Abrasive Vacuum Nozzle

3" Flare Abrasive Vacuum Nozzle 11-24

. M

A A S SR e e

781t of 200 ft

Accessories

Remote VPR Actuator

Remote Pot Pressurizing & Depressurizing

Vibrating Screen: 3 Deck, 2 Screens [electric powered)
Explosionsproof motors

CMA (Carbon Monoxide Alarm)

Hoses and Tool Package

Compressed Air Requiraments

Vacuum Producers 290 cfm or 150 cfm @ 100 psig (6.8 bar)
Operator Safety Equipmant: 20 ¢fm @ 80 psig (5.4 bar}
Vibrating Screent 5-10 cfm @ 40-80 psig (2.7-5.4 bar)
Dust Colliectort 2-3 ¢fm @ 100 psig (6.8 bar|

Blast Nousler Based on orifice size.

Power Requirements
Voltage: 110 VAC |12 VDC on request)

Compiementing NOVA, Clemco’s GEMINI system allows
“talloring’* particular components to specific applications,

GEMIN) Is ideal for the retrofit of existing enclosures to
complete blast facilities, Clemco's complete (ine of blast rooms,
dust collecting systems and associated units Is avallable,

Complete engineering design assistance on customized
applications is avallable from Clemco without charge.

(=88 CLEMCO

Post Office Box 7480
San Francisco, CA 94120

Stock No: 0%005  TCopyright 1984 Clemko industries 4141184 Printed in US.A,
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‘ A New Media
:-' The revolutionary U.S. Plastic Blast
o Cleaning Madla has proven it will ag-
" gressively remove paint, sealant, and
ry coatings from alroratt and other alumi-
i num surfaces without damaging the
. surface cleaned. The U.S. Plastic

Media also cleans saventimes faster, in
terms of. iabor hours expendad, than
conventional chemical atripping, and
eliminates the serious hazardous
waste disposal problem of the chemi-
l cals and water used for stripping.

P&G PRAM Portable
Cleaning Machines

I Through [ts Aeronautical Products
. Divigsion Pauli & Griffin has conducted
extonsive tests with the new US.
Plastic Biast Cleaning Med:a, and has
developed a full line of cleaning and
dapainting squipment specially
. engineered for optimum production
with the light, plastic media,

Advantages of P&G PRAM
Spot Depainting Machines

¢ Dust free cleaning or depainting in
general maintenance areas without
interferring with other operations
or personnel.

& |mmediate start-up of cleaning or
depainting operation, while major
blast facility is under construction.

¢ Quick, easy small job cleaning of
selacted parts or limited areas of
larger workpieces,

o Touch up cleaning anywhere, atter
alrcraft or other large wurkpiece
has left major cleaning facility.

N N
(TR '\1 ~dl,
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PRAM Model 45
High Production System

The P&% PRAM Model 45 combines
the bensfits of high production, direct
pressure cleaning and depainting with
automatic vacuum recovery and clean-
ing and recycling of the media, The
PRAM Model 45 consists of an external
Qun assembly, conveying hoses, cy-
clone reclaimer, special PRAM pres-
sure vessel with 60° conical bottom,
dust collector and 320 cfm alr operated
vaocuum pump, all mounted on & steel
wheeled chassis.

Principle of Operation

Operator controls cleaning operation
at external blast gun with fast-acting
Feathertouch® remote control. Air/
media mixture is accelerated througha
venturi nozzle, and dirscted to the
work surfese. Media, dust and debris
are contained within the external gun,
and pneumatically conveyec to the
cyclone reclaimer,

The controlied cyclonic action separa-
tes the plustic media and heavy debris
from dust and other fines. A fine-
tunablc, two stage ai' wash aystem
brings air into the cycione to Impruve
the separation of finaa from tha media.
The dust and fines are pulled from the
center of the cyclone and conveyed to
the dust collector with high efficiency
tubular dust bags. The bags filter ro-
turn air down to 1 misron particles,

Meanwhile, cleaning media and heavy
debris full to a vibrating acreen, which
contains the debris, and allows only
reusable, corrctly sized media to fall
through to the storage hopper, located
over the PRAM pressure vessal.

Pauli & Griffin
PRAM Machines

Portable De-Painting Machines with vacuum
recovery and aulomatic media recycling—
Engineered for optimum production with
U.S. Plastic reclaimable media

Each time the uperator stops blasting,
the PRAM machine exhausts auto-
matically, and the media in the hopper
refills the machine,

System Components

¢ 1ft3 ASME coded PRAM pressure
vessel with specialized aeration
and tiuidizing section; 60° conical
bottom for smaoth, even media
flow into delivery alr stream,

¢ Air entry system with moisture
separator, pressure regulator and
gauge.

¢ Cyclone reclaimer with two stage,
fine-tunable air wash system,
enpinearad specifically for the
density of plastic media.

e 1 ft 3 media hopper with vibrating
screen.

¢ External blast gun with 8/18" tung-
aten carbide, venturi nozzle; nylon
brush to contain dust, plus thrue
caster wheals on removable ring to
facilitate movement along work
surface.

o Totally enclosed 320 otm dust
collector with 7 tubular dust bags,
powered by air operated vacuum
pump.,

o 25 1. hose assembly, consisting of
madia hose, vacuum hose, and twin
line control cable with patented
Feathertouch® remote control.

e Wheeled chassis for easy mobility
around work area,

See last page for moro detailed
Information.
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PRAM Model 45

PRAM Model 41

The PRAM Model 41 iz a small, com-
pact cleaning and depainting machine
that offers the same vacuum return,
dust free blasting of the Model 46, and
is ideally suited for tight spot biasting,
where a lower production rate can be
tolerated.

Operation

The external blast gun has a 3/16" air
jet and 3/8" tungsten carbide nozzle.
Compressed air flowing through the
air jet pulis the cleaning media into the
gun, and directs it through the nozzle
at the work surface. All media,dust and
debris are contained within the blast
gun, and pneumatically conveyed to
the cyclone reclaimer for cleaning and
separating dust and debris from the
good, reusable media. With the PRAM
41, correctly sized, reusable media
constantly replenishes the hopper
during the depainting operation.

PRAM Model 41

System Components

¢ External biast gun with 3/18" air jet
and 3/8”" tungsten carbide nozzle,
easy start/stop control valve, re-
placeable nylon brush,

e 20 ft, hose assembly, consisting of
alr hose, media supply hose and
reinforced vacuum recovery hose,

o Totally enclosed dust collector
with 9 tubular dust bags.

s Cyclone separator with vibrating
screen,

¢ Media hopper with steep conical
bottom and fluldizing section for
smooth, even media flow into the
feed tee and cleaning stream,

¢ Storage box for spare brushes,
nozzles and supplles,

¢ Compact, wheeled chassis and
handle for easy mobility through
tight spaces.

¢ Choice of air operated or electric
motor powered vacuum pump.

¢ Air line maolsture separator, air
pressure regulator and gauge, and
glr supply line pressure gauge.

Typical Applications

P&G PRAM Searles Machines
and

U.S. Plastic Blast

Cleaning Media:

Alrcraft/Components,

Military installations

* Removes surface coating or bulld-
up without damage to substrate.

¢ Allows precise control over layers
removed, while preserving sub-
strate layers of alcled, anodizing,
cadmium plating, ete,

Electronics/Instrumentation

* Deflashes epoxy encapsulation 5
to 10 times more effactively than
agrimedia, with no need to mask
individual encasulations or critical
components,

Auto Bodies

¢ Removes paint fast, without need
to mask glass, rubber or chrome
surfaces, and without damage to
surface,

Mold Cleaning
¢ Ramoves surface bulldup without
changing mold tolerancas,

Die Castlings
¢ Detiashes parts without affecting
coritical surface dimensions.

Actuator Assembiies

e Cileans In tar less time than chemi-
cal stripping, with no need to
disassemble,

Co&:per Armature Wires

® Removes polyamide coating with-
out damaging wire; does not cause
rapid oxidation like metallic
abragives.




Ordering Information/Specitications

Model: PRAM 45 PRAM 41A PRAM 41E
3 8tock No.: 038-000 038-010 038-000
I Length: 68 in. (173 cm) 35 in, (89 cm) 35 in. (88 ¢m)
I Width: 36 in. (91 cm) 19 in. (48 cm) 19 {n. (48 cm)
:- Helght: 86 in. (218 cm) 35 in. (89 cm) 35 in. (8O cm)
. Dust Collector: 320 CFM (9.1 m¥/min.) 120 CFM (3.4 m*/min.) 110 CFM (3.1 m¥/min.)
. Dust Filler Bags: 7 tubular 9 tubular 9 tubular
N Fliter Aren: 35 8q. H, (3.3 m*) 18 3q. ft. (1.6 m¥) 16 aq. ft. (1.6 m?)
b PRAM Vessel: 1 cu. ft. (.03 m?) ASME NONE NONE
I coded, with 80° cone and

fluldizing section

Media Hopper 1 cu #, (.03 mY) 121.4 cu. in, (1988 cm?) 121.4 cu. in, (1988 cm?)
with fluidizing section with fluidizing section
, Vacuum Pump: Alr Powerad Air Powsred Two 1 HP, 120v, 80 Hz 1 Ph
,‘ 15,8 amp
| Cleaning Hose: %in IDOx 251t % in. 1D x 20 ft. Win 1D x 20 14,
I (19 mm x 7.6 m) (16 mm x 6,1 m) (16 mm x 8.1 m)
Vacuum Hose: 2in. x261t 1% in. x 20 ft. 1% in. x 20 ft.
(B1 mmx7.6m) (41 mm x 6,1 m) {41 mm x 6.1 m)
Control Line; 25 1t. (7.6 m) with W in. ID x 20 I1. with Yo in, 1D x 20 11, with
N Feathertouch® control trigger valve trigger vaive
{13 mm x 6.1 m) (13 mm x 6,1 m)
- Nozzle: 5/18 in, (8 mm) Tungsten % In, {10 mm) with % in, (10 mm) with
ﬁ) Carbide Venturl 3/16 in. (5 mm) alr jot 3/18 in, (8 mm) air jet
Nominal Cleaning Rate: 3 0q. tt (28 m?) 72 3q. in, (488 om?) 72 8q. in, (485 cm?)
M per minute per minute per minute
S Alr Consumption:
A @40 psi (2.8kg/em?) 198 CFM (5.5 m¥/min.) 76 CFM (2.2 m¥/min.) 28 CFM (.8 m¥min.)
“‘~ @80 psi (4.2kg/om?) 2687 CFM (7.6 m3/min.) 86 CFM (2.4 m¥/min,) 38 CFM (1,1 m¥min.)
N Recommended Alr Bupply:
' 100 psi (7.0kg/om?) 340 CFM (8.6 m¥min.) 108 CFM (3.0 m3/min.) 58 CFM (1,8 m3/inin.)
' Shipping Weight: 860 Iba, (387 kg) ¢85 Ibs, (118.7 kg) 256 |bs. (115.7 kg)
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Small Gun Assembly with optional outside corner, inslde
corner and uneven surface brushes. Supplied with suction
gun as standard equipment with PRAM 41; also available
with 1/4" venturinozzie as part of the optional smal! gun con-
version kit for the PRAM 45, glving it the same maneuver-
ability and versatility of the smaller PRAM 41, The complete
Smail Gun Conversion Kit. Stock No. 164006, Includes:

- MR 4

s .

BRI P
P SR

Blast gun with 1/4" tungsten carbide nozzle, 20 feet of 1/2

inch media hose, 20 feet of 2 inch vacuum hose, tapering to

1-1/2 inch; ard 20 feet of twin line control cable with fittings,
I' In accardance with our policy of continual product improvement, changes in {eatures, standard equipment, and

speclfications may be made at any time.

Distributed by:

PHULISHRIFFIN

N Pauli & Gritfin Company
907 Cotting Lane,
‘ Vacavillie, California 85688 USA
+ Copyright 1885 Pauli & Gritfin Company (707) 447-7000 o Telex: 176328
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The PAUL! & GRIFFIN
PRAM Series: .r@n;

Ei Equipment engineered specifically OP1 Oporator Protection Package )
for optimum cleaning speeds and
reclaiming efficiency with the

[ -
R SR

T\\ ASME-coded pressure vessel

_— Alrpressure

revolutionary reguiatorwigauge
U.S. Plastic Mearodrain "
raeclaimable _ o0rconator
SMooth I a8
b’aS! clean’ng Special metering valve
media. witluidizing section

ghfwelght, liexible PRAM hose
L4
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PRAM Portable Blastmg Machines

Pauli & Gritfin's PRAM Beries blast cleaning machines are
specially designed tu yleld opiimum production with this * High volume 1Y in. internal and external piping.
light plastic biast cleaning media. Several machines are * Speclal lightweight, flexible, long-lasting, abrasive-duty
avallable, each buiit to the same standards that have made PRAM hose: 1'% in. I.D. and only 1% in. O.D. — the easiest
P&G machines an industry leader tor more than 40 year.. to handie hose on the market today.

* P&G BMLV-8, Blue Magic™ tungsten carbide, 2 in. critice,
P&G's Aeronautical Products Division is taking this leader- long-ventur: nozzie for greatly increased velocity and
ship to new dimensions, with PRAM Series systems already impact of media, and the fastest cleaning possible.
established as the choice for the first four major cleaning
projects using U.S. Plastic Blast Cleaning Media. PRAM 12 Package

The P&G PRAM 12 package features a 3 ft.? vessel, equipped
PRAM machines are supplied complete with integrated identically toth: PRAM 11.
accessories, ready to glve you the tastest cleaning nerfor

mance already proven in field tests. PRAM 13 Package
Tho PRAM 13 Package features a small, 1V ft.* capacity
Features and Components machine trat otfers easy portabilty for demonstrations,
PRAM 11 Package testing surface conditions, or for small jobs. !t has 1 in, piping
* B 1t capacity ASME coded pressuru vessel. and remote controi valves, and is supplied with 50 ft. of 1 In.
* 80 conical bottom for total media flow, down 10 the last PRAM hose, plus BMLV-8, ¥ in. long-veniuri, tungsten carbide Ty
pound. nnzzle. Al other teatures and components are identica! to the f |
* Spaclalized tluidizing section tor smouoth, even flow of PRAM 11 and 12 gackages. ST k
media. e

.

Metering valve with exclusive straight through tow design, PRAM OP1 Operator Protection Package
featuring two horizontal stainless stral discs for precive Compiete package is designed lor operator printection

conlrol of media {low Into the cleaning strearn. against dust and rebounding imedia. Components include:

* Threadiess cleanout for tasl, gasy access tu valve intenor ¢ MSHAINIOSH approved alr supplied helmet with approved
without any tools. air supply hcsae.

* Alr inlat control assembiy, including high etiiciency * Model 903 breathing air filter with replaceable seven stage )
molstura separator plus pressure reguiator and gauge tor tilter.
setting and maintaining pressure at recommended 40 psi. * Tee, vaive, and hose assernbly tor connacling air hitee lo

* RACI5CP remote contiol system with patented Feathnr- air supply at PRAM machine intet
touch®* non-bleeding valve tor tast, sete operator control * Chrome leaiher protective clothing, including gloves,
at the nozzie. jacket, and spit leg Aproa

Patentad self-cleaning media t:ap tc protect oxhiyst vave.

.'»'.“'.)’.‘\-",.‘-_J'pfu'h‘i-fu o
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PRAM 21 Portable Cleaning and Reclaiming System

The U.S. Plastic blast cleaning media is highly reclaimable
and recyclable when used at recommended 40 PSI. Field
‘tests show that less than 5% of the media is lost per hour
when blasting under most conditions. The PRAM 21 Portable
Reclaiming System is designed to allow continual reuse of
the media, and consists of PRAM 11 machine, a cyclone
reclaimer, and a 495 CFM dust collector, all mounted on a
wheeled frame for easy mobility at the job site.

Principle of Operation.

A 24 in. x 24 in. loading hopper can be located anywhere
within 100 feet of the reclaimer inlet. As the media is loaded
into the hopper, the reciaiming system, powered by a 72 HP
motor with high static blower, pneumatically conveys it to a
cyclone separator designed especially for the density of this
plastic media. The controlled cyclonic action separates the
plastic media and heavy debris from the dust and other fines.
A finetunable air wash system brings air into the cyclone to
improve the separation of fines from the media. The dust and
fines are pulled from the center of the cyclone and
pneumatically conveyed to a high efficiency dust collector
with tubular dust bags. The bags filter all dust down to 1
micron, so only clean air is exhausted into the atmosphere.

Meanwhile, media and heavy debris fall to a vibrating screen,
which contains the debris, and allows only reusable, correctly
sized media to fall through to the storage hopper, located
over the PRAM machine.

Each time the operator stops blasting, the remote control
valves automatically depressurize the machine, and the
reclaimed media falls from the storage hopper to refill the
PRAM cleaning machine.

11-

PRAM 21 system set up for cleaning wing section of F-4E fighter aircraft.

System Components

The Pauli & Griffin Portable Reclaiming System includes :

* PRAM 11 blasting machine, 6 ft.> pressure vessel, with
RC150P remote control system, 60° conical bottom,
special metering valve and fluidizing section, moisture
separator, pressure regulator and gauge at inlgt. See page
6 for detailed specifications.

¢ 495 CFM cyclone reclaimer with vibrating screen plus four
air valves and internally adjustable cones — a fine tunable
two stage air wash system.

* 495 CFM dust collector with 7%2 HP TEFC motor and high
static blower; side mounted hose storage rack.

* Removable loading hopper with 25 ft. of 4 in. I.D, reinforced
vacuum hose (Up to 100 ft. of 4 in. 1.D. hose may be used).

* Wheeled mounting frame of channel steel, 6 ft. x 72 ft.,
with four 16 in. 16 x 400 zero pressure tires at one end and
two 8 in. swivel wheels with brakes and towbar at other
end.

31
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PRAM 31 Blast Cabinet

The P&G PRAM 31 Blast Cleaning Cabinet I8 a
complete, self contained, dust-free cleaning system

Plastic Blast Cleaning Media. Like the PRAM 21
Portable Reclaiming System, the PRAM 31 offers the
combined benefits of direct pressure blasting and
finely tuned media cleaning ana reclaiming, plus
offers a totally enclosed, tightly sealed 60 Iin. x 48 in.
blast chamber.

Principlo of operation

The biast cleaning operation is accomplished within a
iarge chamber, controlled by an operutor working
outside, protected from media and dust. Cleaning
media s directed through and accelerated by a venturi
nozzie., After sirlking work surface, the media falls to
the bottom of the tapered cabinet hopper, from which
it Is pneumatically conveyed along with dust and
debris, to the cyclone reclalmer. There the same
cleaning and refining operation as described wilh the
PRAM 21 is accomplished. Clean, correctly sized
media falis through the vibrating screen to a storage
hopper over the 1 ft.? pressure vessal.

Each time cleaning is stopped, the PRAM vesyel
depressurizes, allowing the reclaimed madia to refii!
the PRAM cleaning machine.

System components
designed specifically for cleaning parts with U.S. * Sealed cabinet with 80 in. W x 48 In. D x 38 in. H

work area, illuminated by two 150 watt lights, with a
10v2 in. x 22 In, sealed safety view window; ¥ In.
tungsten carbide venturl nozzle; gloves and gaunt-
lets; foot-operated blast control valve and air
blow-off nozzie, 1 in. L.D. piping, valves, and PRAM
hose.

1 #1.2 prassure vessel with aeration system and 60°*
cone, remote control inlet and exhaust valves,
pressure regulator and gauge, and moisture separ-
ator,

840 CFM cyclone reclaimer with vibrating screen,
mounted over storage hopper.

840 CFM dust collector, powered by 2 HP, 230/460
voit, 3-phase motor.

11-32
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A New Med!a

F-d AIRCRART BLAST BOOTM
MARTER AN
HANCE Di/inion guant sy

h“,h'f‘ A MROBNNTE

Drawing courtesy of
Royce Mechenical Systems,
Ogden, Utah

The revolutionary U.S. Plastic Blast Cleaning Medla
hes proven It will aggressivelv remove paint, sealant,
arid coatlngs from aircraft and other aluminum
surfaces without damaging the surface belng cleaned.
The U.S, Plastic media also cleans seven times taster,
in terms of labor hours expended, than conventional
chemical stripping, and eliminatas the serlous toxic
waste disposal problem of the chemicals and water
used for stripping.

Alrcraft paint removal

At a recent demonstration at Hill AFB In Ogden, Utah,
a single nozzle PAG PRAM Biast Machine cleaned
more than 50% of an F-4E (#68-0345) fighter aircraft in
9 hours of nozzle tims. Becuuse the P&G PRAM
machine was specially designed for this new U.S,
Plastic media, it easily out-performed three rivals; in
fact, the P&G PRAM Machine cleaned more surface
than all three competitors combined.

Obsoletes Chemical Stripping

Traditional chemical stripping of an F-4E aircraft
takes over 390 hours, and generates over 20,000
gallons of contaminated water. Additionally, the
chemical stripping ptocess involves mechanical
scraping, which damages the aluminum substrate.

Funher advantages of the plastic media include:
* Higher degree of consistency and conformity of the
media over traditional, soft, agricultural inedia,

* Extremely low breakdown rate (most fleld tests
show a nominal 1to0 5% media loss per hour),

* Reduced air consumption at lower blast pressure.

¢ Preclse control over amount of paint, number of
layers, etc. removed froin the surface,

For additional information on this revolutionary blast
cleaning media, contact:

U.S. Plastic and Chemica! Corporation

328 Kennedy Drive

Putnam, Connecticut 08260

Telephone: (203) 928-2707

Toll Free: (800) 243.1042.

or cell Paull & Griftin Company

(707) 447-7000, Telex: 176328

11-33
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Specifications and ordering information

PRAM Poriable Machines:

Model: PRAM 11 PRAM 12 PRAM 13

Stock No.: 824-009 816-089 814.080

Diameter: 241n.(81 cm) 16 in. (41 cm) 14in. (36 cm)

Helght: 81% in, (156 cm) 55v1 n. (141 cm) 45in, (114 cm)

Waeight: 385 Ibs (174.6 kg) 275 1bs (127 .4 kg) 185 |bs (83.9 kg)

Piping: 1% in, (32 mm) 1% In. (32 mm) 1in. (25 mm)

Capacity: 6 RI0.17TmY) 311.2(0.08 m?3) 1.5 11,2 {0.04 m?)

Remote Controis: RC160P RC150P RC100P

Nozzle: BMLYV-8, %4 In. (13 mm) Venturl BMLV-8, ¥2 In. (13 mm) Venturl BMLV-§, % in, (10 mm) Venturi

P&G PRAM Super-Flex™ Hose, coupled:

60, x 1%In.ID x 1%in,OD 50ft. x 14 In, IDx 1%in,OD BOf. x 1In, 1D % 1% in. OD
(16.2m X 32mm x 48mm) (15.2m x 32mm Xx 48 mm) (152 m x 26 mm x 38 mm)

Control Line:

55 f1. (16.8 m) Twin Line Polyalrcable with fittings

OP1 Operator Protection Package:

Stock No.; 164-015

Heimet: P & G No. 907 air supplied heimet w/s0 ft, hose & hardware
Alr Filter: P&G No, 803 w/1 outlet, tas, valve, and hose assembly
Clothing: Chrome leather outfit with gloves, jacket, & split leg apron

PRAM 21 Portable Cleaning and Reclaiming System:

Stock Number:

040-179

Overall Dimensions:

72 in, wide x 90 in, long x 148 in. high (183 om x 228 cm x 371 om)
NOTE: Muftier (supplied) adds 36 In. (91 om) to overall height

Reclaimer: . 73 in, high (185 om)

PRAM Machine: 61% In. high x 24 in. diameter (156 cm x 81 om) with 60° cone and fluidizing section
Pick Up Hopper: 24 in, wide x 24 in, deep x 28% in. high (81 om x 81 cm x 85 om)

Dust Collector: 36 in. wide X 38 in, deep x 124 In, high (82 cm x 92 om x 315 am)
Conveying Rate: 495 CFM (14 m¥/minute)

Tubular Dust Filter Bags: 30; 140 1.2 (13 m3) filter area

Motor: TEFC 7% hp, 3450 rpm, 3 phase, 60 Hz, 22 amps @ 230v, 110amps @ 440v
Conveying Hose: 2811, x 4in,1D(7.6 m x 10 om) reinforced vacuum hose

Exhaust Hose: 71t % 8in, ID{2.1 m x 13 om) flexIble exhaust hose

8Shipping Weight: 30690 Ibs (1810 kg)

Accessories: As specified for PRAM 11

PRAM 31 Cabinet:

Stock Number: 040-186

Cablnet: 80 In. wide X 96 in. high x 48 In, desp (152 cm x 244 cm x 122 om)

Work Area; 60 in. wide % 36 In. high x 48 In. desp (152 cm x 81 cm x 122 cm)

Door Opening:

42 In, wide x 31 in. high (101 om x 79 cm)

Dust Collsctor:

39 in. wide x 102 In. high x 38 in. desp (99 cm x 280 ¢cm x 89 cm)

Ventilation Rate:

840 CFM (23.8 m¥min.)

Tubular Dust Fliter Bags:

30; 140 1.2 (13 m?) tilter area

; Motor: 2 HP, 60 Hz, 3 ph, 230/460 v
. Pressure Vessel: 1112 capacity (0.03 m*) ASME Coded, with 80°* cone and fluldizing section
'f: Blast Hose: 1 in. 1D (25 mm)
: . Conveying Hose: 8in. 1D x 18#, (152 mm x 4,8m) reinforcad vacuum hose
¥ Nozzle. 4% In. (10 mm) orifice, tungsten carbide, venturl design
R View Window: 10% In. x 221in. (27cm x 58 cm) .
o Lights: Two 150 Walt inoandescent lamps
o Shipping Weight: 1500 Ibs (875 kg)
.'_’_'\ in accordance with our policy of continual product improvement, changes in features, stenderd equipment, and specificetions may be r»5de at any time.
F Distributed by: 2 W, 4
B!
g Paull & Gritfin Company » NN
T 907 Cotting Lane, ;\"-.:
- Vacaville, Calitornia 95688 USA N
3 |1.3q  (707)447-7000 « Telex: 176326 "1
N - KO
—_ .l. ' -‘ “a
@ Gopyrlght 1984 Pnull & Gflflln Company -8 — DGR
. - AL . - Lo

LPa

., . B e . AL PRI L VIR I
e . . -,-‘, L AR . -q PR >
" h - o - '-. N & \ .u » » ‘-‘.-

™
‘-’lw-—-\“ J--u--n»a‘gu*»\h‘lJ‘I-‘-.uhﬁunhum\'hu\‘.\.n.i‘&u ) Akca )




L

SCHMIDT MFG,, INC.

PO. Box 37, Fresno, Texas 77545
11927 Hwy. 6, Houston, Texas 77045
713/431-0581

800/231-2085

September 30, 1985

AL ASNSEIR - RN

Dr. Brian Higgins, PHD, C.E.
c/o Peer Consulting

1160 Rockville Pike

Suite 202

Rockville, MD, 20882
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Dr. Higgins:
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Thank you for your interest in our Plastic Blast Media System-
Blast N' vac (PMB~BV). The use of plastic media blasting to
remove paint has developed a great deal of interest recently
because of the adverse environmental effects of chemical paint
stripping. Plastic media blasting has generally been found to
be capable of removing paint without damaging the substrate,
and it is therefore a viable substitute for chemical stripping
in all of the applications that we have investigated thus far.
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The Advantages of Plastic Media Blasting
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The currently accepted practice is to use sand blasting (or
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%E other mineral abrasive) to remove paint whenever the substrate oy

by is of sufficient hardness that it will not be damaged by such Ko
an agressive media. To strip softer substrates, or substrates

ﬁ: that must not receive an etch (anchor pattern) the normal practice e

s has been to remove the paint manually using chemical paint strippers Qk-‘

el or sandpaper. Since the introduction of plastic media it has now N
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become possible to formulate media soft enough tuat it does not o
damage some of the softer materials such as aluminum, magnesium, -
steel sheet, fiber composites, etc. Plastic media blasting tests
conducted at Hill A.F.B., Corpus Christi Army Depot, and Safe

Strip of San Jose, California have shown that paint can be removed
from these surfaces murh guicker than with the laborious methods that
have been used in the past, The labor savings using plastic media
blasting normally reduce the cost of paint removal to a fraction of
what it was using the alternative methods.

The Disadvantages of Plastic Media Blasting

:f The disadvantages of plastic media blasting:
3; « The dust prcduced by the blasting operation must be contained.
Subsequent disposal is normally not a problem because the )

plastic media is inert and non-hazardous.

R

« The cost of the plastic media is high. This disadvantage J}E-

can be mitigated by the fact that it can be re-used several NS

times provided the blasting eguipment provides for this feature, 5&?
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*  DOD DOES NOT AGREE WITH THIS STATEMENT (R. Boubel, DELP, November 18, 1985)

. A ventilated blast room with a reclaim floor eliminates
the above mentioned disadvantages; however, the cost for
such a facility is high and the lead time is usunally a
matter of yeaxrs. 1lts flexibility is alsc limited by the
fact that blasting can only be done at orne location and the
size of the work is limited by the size of the room,

« The blasting operation will be’ uncomfortable unless pro-
tected from the dusty environment by using an air-fed
blasting hoodqd.

. The plastic is flammable, so an accummulation of dust can
produce an explosion hazard similar to a grain dust or coal
dust explosion hazard, *

- <Y T e e T T TR -

‘T« 3NN - - - ..

) The Disadvantages of Chemical Stripping:
. The chemicals are expensive,.

« The chemicals and contaminated dillution water are expensive
to dispose of (legally).

. It is labor-intensive and therefore costly.

8 + The chemicals are toxic and therefore damaging to the environ=-
: ment.

: . The chemicals are destructive to the facility in which they
are used, corroding steel structures, dissolving concrete
- floors, and damaging equipment.

gy = A

| + The chemicals are hazardous to humans. Some have been found
5 to be carcinogenic, and the acids (both paint removers and

. . etchants) can cause acid burns, respiratory damage, and

i vision loss.

- . Stripping of aircraft paint and coating systems with chemi-
’ cals presents the hazard of interior seepage, therefore
causing possible wiring and instrumentation damage which
could result in a fire during flight.

v

The Schmidt PMB-BV

. The PMB-~BV removes paint with a standard plastic media blast
nozzle that is enclosed by a vacuum shroud that immediately
re-captures the blast media, blast media dust, and paint
dust. It acts as a localized blast enclosure and does not
allow the media and dust to be released to the environment.

The shroud has the added benefit that it dampens the blasting
noise greatly reducing the noise exposure to the operator.

« By containing the media, dust, and noise inside the vacuum
shroud the immediate working environment is so much improved
that the operator does not need to be encumbered with any
special protective clothing or blast hood.

W = e

r !-y}
.

+ It can be used in almost any location withput inconvenienc- o
ing other workmen who may be masking, painting or carrying -
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on a conversation right next to him. It allows an inspector
or supervisor to closely monitor the work in progress with-

out subjecting himself to the noise, particle ricochet, and

dust of a blast room environment.

. The flammable dust explosion hazard is controlled by con-
taining all of the flammable dust in a dust filter and cy-
clone that is designed to contain the explosion pressure if
an explosion should occur.

. The PMB-BV is designed as an integrated unit so that no ex-
ternal handling of the dust or media is necessary, thereby
minimizing dust loss to the atmosphere.

. The paint and medla dust is removed from the unit as a water
slurry, again minimizing dust loss to the atmosphere. The
slurry can be dried easily if disposal as a slurry is un-
desirable,.

. The PMB-BV offers variable control capabilities in both the
blast and media recovery (vacuum) operations enabling suf-
ficient control to allow the stripping of materials ranging
from fiberglass to titanium without danger of substrate
skin deformation when used properly.

Further Detailled Information on the PMB=BV

This system is capable of removing surface coatings from surfaces

such as 2024 alclad aluminum (T=3), 7075 anodized aluminum (T=6),
aluminum skins/components, aluminum skinned/honeycomb, magnesium skins/
components, fiberglass composites/advanced composites, engineered
plastics, steel, stainless steel, kevlar, and titanium,

The PMB=BV is a closed c¢ycle blast and simultaneous recovery system,
for use with Plastic Elast Media. The system incorporates a stan-
dard long venturi blast nozzle which is surrounded by a "Blast N Vac"
vacuum head; this head is used for recovery of dust, abrasive and
paint residue at the point of blasting. This provides total visa-
bility and dust free blasting both at the point of blast and at the
recovery system. The plastic media is recycled within the systenm,
c¢leaned, and residue separated for disposal,

This aircraft paint stripper can be used with a variety of plastic
materials, US Technology Corporation has been a main source of supply.
The media is available in three grades with hardness (Moh) of 3,3.,5 and 4.

The PMB-BV system operates with a wide range of pressures from 2 psi to
100 psi. This capability makes paint removal from substrates possible
without damage to the substrate.

These substrates include aluminum, composites, fiberglass and other
skins and soft metals. Because the material is recovered at the
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blast nozzle, dust and flying media is eliminated. This system is
also beneficial for use in close proximity to other work and equip-
ment during spot repairs. Improved visability and environment
greatly enhance safety and operator comfort. This closed cycle
system provides for automatic media recycle greatly reducing
material contamination and loss.

The production rate/speed is a function of type of media, hard-
ness of media, blasting pressure, substrates, type of coating and
thickness of the coating. Typical production with #4 nozzle ranges
from 1 to 3 sgquare ft. per minute; however increase nozzle size
within the same head can substantially increase production rate.
The nozzle is held perpendicular to the work piece and the distance
from the nozzle to the work piece remains constant with increase

or decrease in the pressure becoming the variable.

It is supplied with 25 ft. of light weight blast hose and 25 ft.
flexible vacuum hose. The PMB~BV blast and vacuum hose can reach
up to 100 ft. from the machine. It is capable of loading, re-
covering, relcaiming, cleaning and recycling the plastic media and
capturing the dust for disposal. It incorporates a cyclone sepa-
rator with screen separation. It has a liquid coalescing dust
removal filter system, liquid level indicator and is explosion
safe construction. It is mounted on a hand trailer or skid mount.
The trailer design is castor and dolly and has "zero" turn radius
for one man operation. It also has fork lift pockets and a lifting
eye and can be towed with minor modifications at low speeds. The
unit is 7 ft. high by 7 ft. long and 5 ft. wide; its weight is
1200 pounds.

The pressure vessel is built to ASME Code Section VIII, division 1
specifications, and registered with the National Board of Boiler
and Pressure Vessel Inspectors. The blasting vessel is equipped
with a 60° cone bottom, automatic pneumatic vibrator and air fluid-
ization system which insures proper plastic abrasive flow. It in-
corporates 149 Thompson automatic control valve and deadman controls.
In this normally closed system the media valve is opened and shut
each time the deadman valve is activated; this eliminates any
material build-up in the blast hose when blasting stops. 1In a nor-
mally open system, where the media valve does not open and close
each time the deadman is turned on and off, there is excessive
media build-up in the blast hose which causes surging and slugging;
this 1s time consuming and uses excessive abrasive. This normally
closed system also eliminates excessive moisture accumulation

found in systems that depressurize the vessel each time the deadman
is activated.

Prire are FOB Houston, Texas. Approximate delivery two weeks.

Pricsumatic $13,300.00

hlhcpriw . $17,100.00 (single phase) $16,800.00 (three phase

Combination pneomatic/  $18,100.00 (single phase) $17,800.00 (three phase
olectric
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Thanks again for your interest,
Very truly yours,

Marshall J. Seavey
V.P. Marketing

MJS:]js
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